



a 


Ww More than 25,000 Copies per Week 

























Ser ef Bet 
LOT TRON PI 


eee 


» 


= 


rr 
RES AN GSTS . NOE DREN Pmt mt, a MO nS 
, 


/ forms the base, substantial, 


strong, rigid and durable. 
After the entire face is 
SAND BLASTED 


IE TE 





a 
~ to remove foreign particles, 
the thoroughly cleaned sur 
face is covered with the 
GROUND COATS 
SE 


which not only protect the 
iron surface, but form the 
insulation upon which to 
mount the 





Tig ' rT 
od 3 


ee) 
of tested zero-temperature- 
co-efficient wire. . To these 
wires, the heavy contacts 
are fastened — a me- 
chanically and electric- 
ally perfect joint. Then 


HM INSULATION 


a PE ABN ae PS CRIA 


is applied to protect against 
corrosion or oxidation—even 
under repeated heating and 
cooling effects. 





; : al A & TOALI 
WARD LEONARD VITROHM 


aan 





and Ward Leonard manu- 
facturing processes make the 
perfected Rheostat for motor 
field regulation, battery 
charging or energy control. 








ELECTRICAL WORLD VoL. 76, No. 16 


y 


Switchboard Wattmeters 


operate on tne electrodynamic principle. 

The cases of drawn steel effectively shield against external 
magnetic influences. 

Their accufacy is unaffected by changes in frequency, 
power factor wave form or temperature within the range of 
commercial practice. 

These instruments have a large overload capacity and 
ideal damping qualities. 

The scales are practically uniform and perfectly legible. 
The power required for their operation is exceedingly small. 
They are made for single and poly-phase circuits. 


Model 167 


Bulletins 1502 and 1503 give complete 
information. Write for them. 
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Emphasizing Public Unfairness Undiplomatic 


WO sides of the question of public relations to 

which attention was called by Thorne A. Browne, a 
member of the Nebraska State Railway Commission, in 
a recent address deserve careful thought. There is a 
natural tendency to dwell on the unfair attitude of the 
public without admitting that it has had some basis in 
utility history. Such an attitude has a bad effect. The 
real solution lies in a fair and broad-minded attitude 
that will beget a similar attitude on the part of the 
public. Controversy as to whether the public is unfair 
or not is going in the wrong direction. An honest- 
minded search for the trouble and a willingness to face 
the issues fairly, as pointed out by Mr. Browne, is the 
shortest road, though it may not be free from rough 
places. 


Conservation of Human Lives 


HE causes of accidents in central-station construc- 
tion and operating work are so well known that 
their prevention should prove an easy task. Such would 
be the thought of the average individual. However, the 
discussions at the public utility section meetings of the 
National Safety Council at Milwaukee revealed such 
commonplace instances of neglect as improperly guarded 
excavations, tools carelessly left where men could 
stumble over them, rolling poles with cant hooks, work- 
men sitting on poles carried by truck, tools in poor 
condition and similar carelessness to be prolific causes 
of injury. To eliminate the ignorant neglect that 
causes most accidents requires untiring educational work 
on the part of men who know the danger thus incurred. 
This work must be backed by executives who under- 
stand thoroughly the serious cost to industry of the 
loss of time due to minor accidents and the irreparable 
injury when death or permanent crippling is the result. 
Untiring watchfulness and educational effort are neces- 
sary for the conservation of the human lives in in- 
dustry, and the effort can be successful only where 
executives not only ask but demand that the causes of 
accidents be eliminated. 


Commendable Co-operation 


T THE recent convention of the New England 
Section of the National Electric Light Association 
vigorous emphasis was placed upon the advisability of 
central-station companies sharing in the pioneer work 
that has heretofore been willingly and gratuitously done 
by electrical manufacturers in promoting industrial elec- 
tric heating applications. Comprehensive plans for 
co-operative instruction of utility sales department rep- 
resentatives at the heating-device factories are soon to 
be developed. These men will thus be enabled to 
acquaint themselves better with the applications already 
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made and those contemplated, with the various types 
of units which are available, limitations of various 
forms and types and methods of computing heating 
installations. The training at the factory will then be 
continued by contact with the industrial heating sales- 
men of the manufacturers. Central-station specialists 
will thereby become more effective in arousing and 
holding the interest of the prospective electric heating 
customer, in studying his needs, and in sharing in engi- 
neering work such as layouts, construction, “follow-up,” 
analyses, tests and acceptance. The manufacturer will 
be relieved of much repetitive service, and ultimately 
the cost of providing equipment for heating service 
should be influenced favorably. This kind of co-oper- 
ation cannot help but produce far-reaching benefits. It 
is also a fair division of the educational and service 
factors, so important in extending the applications of 
electric heating, by enabling the manufacturer to devote 
his efforts mainly to the production of the equipment 
and to secure his profits through individual sales, while 
the central-station company exercises its influence in 
extending those applications of its service that will 
improve load factors and bring in a return commen- 
surate with the effort that must be expended. 


The Contractor as a Merchant 


HE convention of the National Association of 

Electrical Contractors and Dealers at Baltimore last 
week was in a sense a revelation. Not only did it show 
the result of the painstaking work of the officers, headed 
by W. Creighton Peet and W. H. Morton, but also the 
fruition of the cause fathered by William L. Goodwin. 
As a matter of cold fact, the contractors, or at least 
those of them who have essayed the merchandising 
game, have begun to show the earmarks of real mer- 
chants. They have discovered by observation or 
experience, it matters: not which, that it costs money 
to do business and that if one is to be successful in 
merchandising electrical appliances the margin between 
the cost and selling price must be ample. They also 
appreciate that merchandising is competitive and that 
if the overhead expense is so great as to necessitate too 
high a discount the business will naturally gravitate to 
more efficient merchants. This realization on the part 
of the contractors is most promising and should result 
in much good. Next to conducting a successful business 
the most important thing is to know the fundamentals 
on which success is predicated, and these the contractor- 
dealers are fast learning. Moreover, armed with such 
knowledge, the contractor-dealer will no longer fall the 
prey of unscrupulous manufacturers who may wish to 
trade on his ignorance. Thus the contractor has emerged 
from the waters which heretofore engulfed him and set 
toot on the shores of sound business legitimately con- 
ducted. That he has been able to do this unassisted to 
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any appreciable extent by the other branches of the 
industry is immensely to his credit, and this work tran- 
scends in importance all the other work thus far con- 
ducted by the national association. 





Psychology in 

Theater Lighting 

HERE is probably no better example of the impor- 

tance of psychological considerations in illumina- 
tion design than may be found in the lighting of the 
pretentious theaters of recent years. While it is neces- 
sary to provide certain intensities in workrooms, etc., 
for the comfort and safety of the occupants, it may be 
said that foot-candles have only a small place in the 
lighting scheme of theaters. Where music and scenic 
effects predominate there appears to be an unlimited 
field for development of background and accompaniments 
by means of carefully planned lighting. In connection 
with orchestra selections and other musical features a 
careful use of colors and changing intensities has proved 
a powerful instrument for producing a sympathetic and 
appreciative attitude in the audience. 

On another page is given an account of the usefulness 
of modern lighting equipment in one of the finest 
theaters in New York City. In this theater, such is 
the importance of the lighting of both stage and audi- 
torium for the proper setting of the actual features to 
be presented, that a “lighting” rehearsal must be 
staged before the “dress” rehearsal for the new pro- 
gram each week. The electrical energy required each 
month for this theater is 60,000 kw.-hr. 

There are also physiological considerations of great 
importance in theater lighting, especially where motion 
pictures are shown. The effect of the cinema on the 
eyesight has not received the study it deserves in con- 
sideration of the fact that motion pictures have become 
virtually universal entertainment in this and other coun- 
tries. 





When Wrong Disconnecting 
Switch Was Left Open 


HERE are a great many Y-delta connected banks of 

transformers in this country and abroad, and the 
problem of forestalling the possibility of wrong switches 
being closed or left open is one of more than passing 
importance. A general solution is hardly feasible, since 
each case must be handled in accordance with local con- 
ditions. In some plants it may be sufficient to require 
a second operator to check the first one before any 
new equipment is connected to the lines. In other 
cases electrical or mechanical interlocking may have to 
be employed. 

A recent case of interruption of service, with the 
moral attached, should be of interest to operating 
engineers confronted with similar conditions. The 
interruption happened in a substation in a city of more 
than 100,000 population where the incoming 60,000-volt 
energy is transformed to a lower voltage by means of 
a bank of 5,000-kva. transformers operated in parallel 
with a smaller bank rated at 1,000 kva. There is a 
spare transformer for each bank. The high-tension 
windings are Y-connected, while the low-tension wind- 
ings are in delta. The operator on duty noticed that 
one of the large transformers seemed to be giving off 
smoke and decided to replace it by a spare one. He 
opened the high-tension oil switch of the bank, as well 
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as the low-tension switches, cut in the spare transformer 
and again put the bank into operation, but forgot to 
close the disconnecting switch on the low-tension side 
of the new transformer. Because of the Y-delta con- 
nections of the bank the phase voltages became greatly 
distorted and large circulating currents flowed between 
the large and small banks. While the operators were 
hunting for the cause of the trouble, an additional 
heavy load came on the small transformers and the 
whole bank went up in smoke. The substation had 
to carry full load every day at certain hours, and the 
shutting off of the smaller set of transformers caused 
great inconvenience to a number of industrial plants 
and forced one steel mill to curtail its electric furnace 
operation. All available steam-plant generator capacity 
was hastily put into commission, at great additional 
expense in labor and fuel, in order to keep up service. 
This is an example of a waste that engineering ingenuity 
on the part of a manufacturer when properly applied 
can easily prevent. 





Profiteering in 
. Coal 

OME rather unpleasant data are presented this week 

on the fuel situation, which our readers well know 
to be bad. It grows worse the further one gets into it. 
The tables on pages 773 and 774 show the cost and 
grade of coal now and in 1914 at the beginning of the 
world war.. They show, too, something of the supply 
with reference to the necessary storage, and disclose 
in general a condition of things which calls for sudden 
and prompt remedial action. “Electric light and power 
companies are today paying on the average about 175 
per cent more for coal than in 1914. In some cases the 
increase rises to from 400 to 500 per cent, and the low- 
est figure of increase is 80 per cent. Where companies 
carry coal clauses in their power contracts there is some 
measure of remedy available, but in many instances the 
increases under coal clauses scantily recoup the added 
costs of production. Far more serious is the question 
of supply, and particularly the obtaining of adequate 
reserve for storage so as to insure continuity of service. 
There is reasonable expectation, however, that the trans- 
portation will grow better before it grows worse, and 
we have ground to hope that a census two months from 
now may show better conditions than at present. 

The quality of the coal is most discouraging. Despite 
the fact that most of the companies reporting are ob- 
taining fuel from the same general source as before over 
substantially the same transportation routes, it is gen- 
erally found that the quality of the fuel is of distinctly 
lower grade, something like 10 per cent less in thermal 
value than the coal in 1914. The effect of the reduction 
in grade is not only to make fuel costs more but to 
involve extra trouble in burning it. 

On the whole, coal is dear and relatively poor as 
compared with pre-war conditions. It is pertinent to 
inquire why the price is at present so high. Miners are, 
of course, getting more wages and freight rates have 
increased, but in most instances these increases are 
only a very modest proportion of the total piling on of 
price. There should be concerted effort to find out who 


is profiteering and to what extent, and then to attack 
the situation with all the force that the united efforts 
of the central stations in the country can produce. It 
is a matter which interests the people most directly, 
since it affects the cost of electrical energy. Nothing 
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is more effective in reducing prices to a normal level 
than to drag out into the limelight the whole distribu- 
tion of price as from the miner and the coal operator 
through to the last man to whom the electric company 
pays its bills. Publicity of this sort will reduce the 
price of almost any known commodity if it is inflated, 
and in this vital matter of fuel the public utility com- 
panies should join hands with the man who is paying 
$16 or $18 a ton for his home supply in ferreting out 
and expelling those who are responsible for needless 
increase in the costs. 

A congressional investigation of the profiteering in 
steam coal is greatly needed if industry as a whole is not 
to be seriously hampered. 





Factors in Designing 
32,500-Kva. Generators 


N ACCOUNT of the factors which influenced the 

design of the 32,500-kva. generators built for the 
Niagara Falls Power Company is suggestive in the 
extreme. Huge machines with this rating involve at 
best very serious mechanical questions, particularly 
when laid out for the relatively high speed of 150 
r.p.m. But the electrical design as well required con- 
siderable finesse, as is brought out in this issue. The 
mere question of the number of armature slots turned 
out to be a matter of larger importance than one 
would have supposed, particularly since the design most 
favorable in some respects proved to be inferior in 
others. The determining factor was the greater ratio 
of coil surface to copper loss which could be obtained 
by increasing the number of slots, corresponding to 
added capacity for transmitting heat developed in the 
copper through the insulation. It is the insulation 
around the armature conductor that limits the rate at 
which the heat is conducted away, and whereas in mica- 
insulated bars the thermal conductivity of the insulator 
is very poor, it becomes necessary to make up in area 
what is lost in specific conductivity. 

Most of the rise in temperature of the copper is 
due to its thermal insulation and not to the temperature 
rise of the armature teeth above the cooling air. Mica 
insulation was chosen in this case on account of its 
remarkable heat-resisting qualities. These are con- 
spicuous in large steam turbo-generators, but are advan- 
tageous anywhere as a guarantee of increased factor 
of safety and probable lessened maintenance. The coils 
were therefore formed of bare copper ribbon insulated 
by mica strips and mica tape. Liberal ventilating space 
was provided around the coil ends, and the same type 
of coil support was used here as in the very large 
steam turbo-generators, again with the purpose of 
increasing the factor of safety. The field coils likewise 
were formed of bare strap wound edgewise but insulated 
with asbestos, since there is no material potential dif- 
ference to be considered. Both field and armature 
insulation are guaranteed to run up safely to a temper- 
ature of 150 deg. C. 

The ventilating system, too, is worth a special word. 
In one generator the rotor has inclined fan blades 
mounted on each side of its spider. The ends of the 
armature are inclosed so that the fans deliver their air 
into pressure chambers, from which it is forced into 
the air gap, through ducts in the armature core, and 
to the field coils. For keeping close track of the tem- 
peratures in operation there are twenty thermocouples 
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between the coil sides in the armature slots and six 
more on the outside of the end coils. It should there- 
fore be possible to get a very close approximation of 
the actual temperature of the copper conductors. 





Further Interconnection in 
South Will Benefit Many Districts 


VERY striking conspective view of the power sit- 

uation in the Southern States is given by the report 
of Captains Miltenberger, Whitsit and Lamar, which 
is published in this issue. The rapidly growing South- 
ern industries are now served by several overworked 
interconnected networks, and by isolated central sta- 
tions. From the present outlook, as disclosed in the 
report, industrial developments and the needs of con- 
sumers now served by isolated plants will within the 
next five years require an increase of about one billion 
kilowatt-hours in the annual production. Approximately 
one-third of it is needed in the Carolinas, another third 
in Alabama and the remainder in Georgia and Ten- 
nessee. Apparently the Carolinas have no considerable 
hydro-electric resources undeveloped, at least to an 
extent adequate to supply the power which would prob- 
ably be demanded. Therefore there is particular need 
for the completion of a network that would enable the 
Carolina requirements to be furnished by interconnec- 
tion with Alabama, Georgia and Tennessee. The Ala- 
bama streams at present are good for a little over a 
quarter of a billion kilowatt-hours a year and Georgia 
for nearly half a billion, although the deficit to be sup- 
plied by steam power in a dry year is much larger than 
in Alabama. The Tennessee system, with compara- 
tively little help from steam, runs close to 400,000,000 
kw.-hr. annually. 

The larger central-station systems in these three 
power-producing states have an aggregate generating 
capacity of nearly a billion and a quarter kilowatt-hours, 
which ought to be raised to two billion to provide for 
requirements now soon probable. Under existing con- 
ditions, about 13 per cent of the present possible out- 
put would have to be provided by steam. The report 
indicates that by interconnecting the several systems 
and operating for their maximum joint economy about 
150,000,000 kw.-hr. can be added while still permitting 
a reduction of the annual coal consumption. 

To raise the total capacity by the estimated 730,- 
000,000 kw.-hr. the engineers advise a hydro-electric 
plant and a large storage reservoir near Cherokee Bluff, 
Ala., which would bring the total power available on 
the system up to the required amount. Several other 
developments are possible which would bring a still 
further increase. The main point of the report is that 
a general system of interconnection should be insti- 
tuted to tie together the resources of Georgia, Ala- 
bama and Tennessee in such a way as to meet the re- 
quirements of these states and to supply the needs of 
the Carolinas. It is a big project and worth very 
serious consideration. It would seem more formidable 
were it not for the fact that the transmission systeni 
necessary is already well under way. Not yet is it 
at a point which facilitates the long transfers of power 
which would be finally required, but still it has pro- 
gressed far enough to make the additional linkages 
comparatively easy. There is certainly a splendid op- 
portunity for electrical developments in these Southern 


states which should be pushed to the utmost to con- 
serve coal. 
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Schuyler Skaats Wheeler 


® Pioneer in electrical achievement who first proposed a code of ethics for engineers PA 
A J i ¢ lee A 

> and who in the manufacture of motors was one of the earliest 

wo ofl to put production efficiency methods into practice 4 


PART from the pioneer work he did 
A in installing the earliest of the Edi- 

son systems, in placing wires under- 
ground, in motor design, manufacture 
and standardization, S. S. Wheeler. by 
the directness of his thinking has done 
much to place engineering on a higher 
level and develop efficiency in industry. 
In his presidential address before the 
American Institute of Electrical Engi- 
neers in 1906 Dr. Wheeler expounded his 
theory of professional ethics for the en- 
gineer, in which he defined the engineer’s 
duty to his client, to the public and to 
his professional society. His stand met 
general commendation and was instru- 
mental in a measure in the formulation 
by the separate national engineering so- 
cieties of codes of ethics. When the field 
of industry was yet unblazed he was 
working on systems whereby production 
would be increased by making manu- 
facturing routine less dependent upon 
the individua!t. The shop routing system 


now so commonly used was instituted by 


him. He was also a pioneer in devising 
methods for keeping stock records. _In 
the past few years Dr. Wheeler has 


given considerable time to studying the 
blind, with the result that many indus- 
trial activities formerly closed to them 
have been opened. 

Dr. Wheeler was born in New York 
City May 17, 1860. He left Columbia 
College in 1881, and as a member of 
Edison’s engineering staff, was placed in 
charge of the old epoch-making Pearl 
Street station when it was started in 
1882. He erected other Edison stations 
at Fall River, Mass., and at Newburgh, 
N. Y¥. In 1886 he entered what was to 
become his life’s work—the manufacture 
of motors. Two friends of his, Charles 
G. Curtis and Francis B. Crocker, were 
just forming the C. & C. Electric Motor 
Company and induced him to become as- 
sociate electrical engineer and manager 
of the company, the first to manufacture 


a standard line of motors based on the 
scientific principles of generator design 
then standard. Two years later with Mr. 
Crocker he formed the firm of Crocker 
& Wheeler, which ever since has been 
one of the recognized leaders in the ma» 

ufacture of electric motors. Since 1889 
Dr. Wheeler has been president of the 
Crocker-Wheeler Company. From 1888 
until 1895 he was also engaged as elec- 
trical expert of the Board of Electric 
Control for New York, during which time 
he had the task of seeing that all over- 
head lines were placed under ground. In 
1900 Dr. Wheeler purchased the Latimer 
Clark library, the largest collection in 
existence of rare electrical books, and 
presented it to the American Institute of 
Electrical Engineers. In 1904 the John 
Scott Medal was awarded to him by the 
Franklin Institute in recognition of his 
invention of the electric buzz fan, which 
laid the foundation of the fan-motor 
industry. 
























Power Development in the Southern States 


Report of Power Section of War Industries Board Reviews Electric Power Re- 


sources of Southern States at Close of World’s War and Makes Recommendations 
for Efficient Development to Accommodate Estimated Demands of the Future 


By Capt. GEORGE K. MILTENBERGER,}{ Capt. LYLE A. 
WHITSIT, and Capt. ROBERT W. LAMAR 


HIS report considers the question of power 

generation by interconnected power systems in 

the States of Alabama, Georgia, Tennessee, 

North Carolina and South Carolina, termed 
the Southern States, and does not concern itself with 
the matter of distribution to customers beyond the 
main generating plants, substations and interconnect- 
ing trunk lines. The problem discussed has to do 
with steam and hydro-electric generation and the es- 
sential interconnection of generating stations in order 
to secure an adequate supply of electric power at 
the industrial centers at a minimum capital and 
operating cost. It should be noted that a very 
large additional expenditure is necessary to dis- 
tribute power from these generating plants and trunk 





One shift of Warrior Steam Plant crew. 


COMPARISON IN SIZE OF CREWS REQUIRED TO 


lines to power customers, and it is observed that fre- 
quently the cost of distribution from the trunk line to 
the customers exceeds the cost of generation and trunk- 
line expenses. While the survey was made during the 
year 1918 and the first part of 1919, the recommenda- 
tions apply with equal force at the present time. 

The power requirements of the Southern States are 
now supplied partly by central-station electric systems, 
which serve diversified industries, and partly by isolated 
steam and water-power plants built and operated indi- 


*This is an extract of a report on an investigation of the power 
service of the Southern States by Captains Miltenberger, Whitsit 
and Lamar, Engineers, U. S. A., made during the latter part of 
1918 and the first part of 1919, under the authority of the Power 
Section of the War Industries Board of the War Department, the 
investigations of which were under the general supervision. of 
Frederick Darlington, consulting engineer. Captain Miltenberger 
is now research engineer of the Union Electric Light & Power 
Company, St. Louis; Captain Whitsit is at present engaged on the 
power and transmission studies of the Boston-Washington super- 
power survey, New York City, and Captain Lamar is now manager 
f the power department of the Monongahela Valley Traction 
Company, Fairmont, W. Va. 

*Formerly in charge of the Southern States District of the 
Power Section of the War Industries Board. 





vidually for specific factory or other needs. In the 
interest of economy, reliability and conservation iso- 
lated-plant generation should be discontinued and cen- 
tral power substituted. Industrial developments in 
these states and the conveying of isolated-plant service 
will require approximately one billion kilowatt-hours 
increase in annual production within the next five 
years, or including 1924. Of this amount 300,000,000 
kw.-hr. is allotted to the Carolinas, 350,000,000 kw.-hr. 
to Alabama, 200,000,000 kw.-hr. to Georgia and 150,- 
000,000 kw.-hr. to Tennessee. With these allotments 
the 1917 output of the central stations of North and 
South Carolina would be increased 11.1 per cent, that 
of Alabama 24 per cent, Georgia 10.5 per cent and Ten- 
nessee 9.6 per cent annually. The annual increase for 





One shift of Lock 12 Hydro-Electric Plant crew. 
OPERATE STEAM AND HYDRO-ELECTRIC PLANTS 


Tennessee is relative to the 1917 output exclusive of the 
service to the Aluminum Company. A conclusive inves- 
tigation of the power resources of the Carolinas was not 
made, but the data in hand indicate that these states 
possess no natural resources in hydro-power or other 
sourees that are suitable for the creation of this new 
power on a basis that would compare favorably with the 
production by a proposed tri-state interconnected sys- 
tem, as described, for Alabama, Georgia and Tennessee. 
It appears probable that a large part of the additional 
power required in the Carolinas could be more econom- 
ically derived from an interconnected system of these 
three states. If the anticipated increase for the Caro- 
linas is derived from these three states, the develop- 
ments recommended for the latter will have sufficient 
excess generating capacity to supply the Carolina re- 
quirements. 

The prime generating capacity of the present (1919) 
Alabama system, in kilowatt-hours per annum, is as 
follows: 
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(a) Ina year of average stream flow: Kw.-Hr. 
Hydne BOWE. stein dk src woes 275,000,000 
eS Bee ere ee ee 110,000,000 

ee Ra as vies te caaes vutn 385,000,000 

(b) In an extreme dry year: Kw.-Hr. 
Hydro power ........... Poteet, 242,000,000 
OOD ONTIIE < oak bE tie vicn ood ont 143,000,000 

Fe Se oi ns nb 5 cae coe 385,000,000 








Assuming that the present three major systems in 
the State of Georgia are interconnected and operated as 
one system, the combined systems will have the follow- 
ing generating capacity in kilowatt-hours per annum 
(1919) : 

















(a) In a year of average stream flow: Kw.-Hr. 
PEO ON air cna bd ainda oop ook Se 500,000,000 
PON EE sock cst baka d cok as vs 

TORS pias scale is woes 500,000,000 

(b) In an extreme dry year: Kw.-Hr. 
PS ere 370,000,000 
DURE So bck bike cass ceaes 130,000,000 

Be i gk o cnc cacsscewes 500,000,000 





The present Tennessee system will have the follow- 
ing prime generating capacity, limited by the present 
(1919) steam equipment when used to maintain this 
prime capacity in an extreme dry year: 











(a) In a year of average stream flow: Kw.-Hr. 
PI. ica ck 4 nes ches 0 ewes 373,000,000 


ON INET cs oh obo aie oo sees cacee 12,000,000 
WORE Aine sc ce cuss haat 385,000,000 

(b) In an extreme dry year: Kw.-Hr. 
Ns SEREG a os cade abo dcte 345,000,000 
OY UE os Wi tna ca0d sb veaets 40,000,000 
Oe as v4 sé ait 6k5 ss pve 385,000,000 
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In estimating the additional power service that can 
advantageously be rendered by the central-station sys- 
tems, account has been taken of the established central- 
station business and the reasonably expected increase 
in going industries. Provision has not been made in 
these recommendations for extraordinary additions to 
the power service to provide for large new electro- 
chemical undertakings or for railroad electrification. 
One billion kilowatt-hours increase, as described, is 
the foreseen requirement without new electrochemical 
industries and railroad electrification. 

The major central-station systems at present in 
operation in the States of Alabama, Georgia and Ten- 
nesseee have an aggregate prime generating capacity 
estimated at 1,230,000,000 kw.-hr. annually, and it is 
estimated that the central-station output should be 
increased by 700,000,000 kw.-hr. annually to provide for 
the conversion to central-station service of power now 
being generated by isolated plants and for normal 
industrial growth anticipated within the next five to 
seven years. 

As the best means of increasing the aggregate ca- 
pacity of the central-station systems of the three states, 
and to include economy and reliability, it is recom- 
mended that the major power systems now in these 
states be effectively interconnected by transmission 
lines and the best available resources for hydro-electric 
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and steam power be developed to increase the interstate 
combined systems. An examination of the central 
power systems for 1919 conditions shows that these 
systems, when operated individually, have an aggre- 
gate generating capacity capable under commercial con- 
ditions of producing 1,230,000,000 kw.-hr. of prime 
power annually, of which 13 per cent, or 163,000,000 
kw.-hr., in seasons of normal river flow would have to 
be produced by steam plants requiring a consumption 
of 190,000 tons of coal annually. By effectively inter- 
connecting these systems and operating them for the 
best joint economy the capacity of the combined systems 
would be increased to 1,370,000,000 kw.-hr. annually, re- 
quiring in years of normal river flow the production of 
132,000,000 kw.-hr. by steam with the consumption of 
140,000 tons of coal. An increase of 140,000,000 kw.-hr. 
in the generating capacity is effected by complete inter- 
connection and joint operation as above, which in itself 
is an important reason for interconnection. 

In building plants for increased power production 
needed to convert isolated-plant service to central- 
station operation, and to provide for industrial growth, 
the proposed interstate interconnected power system 
affords a marked advantage over the present plan of 
independent, disconnected or inadequately intercon- 
nected systems, particularly as the interconnected sys- 
tem permits the use of the most economical sources of 
power within the area of the proposed interstate system, 
regardless of the relative location of these sources to 
localized market centers. 

Contemplating the adoption of this plan, and in order 
to provide increased power facilities for the production 
of 700,000,000 kw.-hr. annually—the estimated require- 
ment for isolated-plant conversion and industrial growth 
within the next five to seven years—it is recommended 
that a hydro-electric plant be built on the Tallapoosa 
River, Alabama, near Cherokee Bluff, together with a 
large storage reservoir. The present power systems 
combined with the proposed Tallapoosa plants would 
have a generating capacity of 2,100,000,000 kw.-hr. an- 
nually, which is an increase of 730,000,000 kw.-hr. over 
the capacity of the present systems if interconnected 
and jointly operated. 

Building for increased power production in the three 
states under consideration should not and will not cease 
with the installation of 700,000,000 kw.-hr. increase in 
annual capacity. It is anticipated that with this in- 
crease provided for during the next five to seven years 
a still further increase in capacity should be under- 
taken for growth following the five-year period, and 
the recommendation of Tallapoosa is made with a view 
to later additions to the generating capacity of an inter- 
state power system for Alabama, Georgia and Tennes- 
see, and possibly the Carolinas. The Bartlett Ferry site 
may be developed for an installation of 36,000 kw. This 
development, when interoperated with the systems of 
the three states, would make possible the following 
generating capacity: 


aed —— 








In a year of average stream flow: Kw.-Hr. 
BED DOWEE oa abies ness tacepess 2,120,600,000 
ME hock Medda's oxcedess 110,000,000 

oak 5.00% Xen 440808 2,230,000,000 
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Following this, if still further development is re- 
quired, the next development in order would be the 
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Mathias-Tallulah development on the Tallulah River, 
Georgia, between the Mathias Reservoir and Tallulah 
Lake, and the Tugaloo development on the Tugaloo 
River, Georgia, immediately below the confluence of the 
Chattooga River. The generating capacity of the entire 
system with these developments in service would be: 


In a year of average stream flow: Kw.-Hr. 
er Saree eels eee 2,336,000,000 
SECS POWER (5 io cldis bcictee cies ces 164,000,000 

UGE TWOE 6 os cv cack because 2,500,000,000 





A large number of other developments, including 
steam plants at coal-mine centers, were examined and 
compared but considered less favorably than those men- 
tioned as components of power systems composed of pres- 
ent central-station systems adequately interconnected. 
The great advantages of interconnection and joint 
operation of power systems and the economy in build- 
ing for increase in generating capacity apply equally 
to a combination of the privately owned power com- 
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state power systems, because if steam-plant auxiliary 
power is to be used with the Muscle Shoals power, other 
steam plants already constructed are more favorably 
situated than the government steam plant for furnish- 
ing the bulk of this supplementary power. 

Still further, if the government needs do not require 
the entire output of the Muscle Shoals plant, it would 
be a criminal waste to deprive the industries of Ala- 
bama and adjacent states of this supply of power. It 
should be emphasized that an interconnected power 
system, as here recommended, is the best possible 
vehicle for taking over such part of Muscle Shoals’ 
power as the government may not require for its own 
uses and delivering it to the industries of the Southern 
States, and that to make provision for doing this’ 
efficiently such use of the surplus power should be 
arranged for at a very early date and considered in 
connection with private-plant developments to the end 
that these developments may be of a character that 
will advantageously supplement Muscle Shoals. 

It is recognized that the resources for primary power 
in the Southern States are one of their most valuable 





WARRIOR STEAM PLANT, ALABAMA 
POWER COMPANY 
A modern steam plant located at Gorgas, Ala., on the Warrior 


River. It contains two high efficiency steam turbines with a total 
capacity of 50,000 kw. One shift comprises twenty men. 


panies with the government plants now building at 
Muscle Shoals. The characteristics of this government 
power and the gain both to the government plant and 
to the privately owned plants that would result from 
interconnection and exchange of facilities were an im- 
portant consideration in the recommendation of the 
Tallapoosa River project, inasmuch as the interstate 
combination, with other power substituted for Talla- 
poosa, might be quite as favorable as the Tallapoosa 
power in the combination without Muscle Shoals. Under 
the present laws, the government hydro-electric plant 
now building at Muscle Shoals cannot be connected to 
or operated in conjunction with private interests. 
The government hydro-electric development at Muscle 
Shoals will be on a variable river with opportunity for 
the development of a vast amount of second-class or 
nine months’ power and a relatively smal! proportion 
of twelve months’ or primary power. A government- 
owned steam plant being built at Muscle Shoals will be 
capable of converting a portion of the second-class 
power into prime power, hut it cannot do so as eco- 
nomically as by combination with the proposed inter- 


LOCK 12 HYDRO-ELECTRIC DEVELOPMENT, ALABAMA 
: POWER COMPANY 


A modern hydro-electric plant located on the Coosa River in the 
central part of Alabama. It contains five units and has a total 
capacity of 70,000 kw. One shift comprises six men. 


assets industrially, and the Muscle Shoals development 
has long been looked upon as a desirable project, par- 
ticularly in combination with navigation improvements 
in the Tennessee River. Prior to the war a private 
corporation even went so far as to spend several hun- 
dred thousands of dollars in securing property rights, 
exploring foundations and making designs. It appears 
that with an exchange of power between the govern- 
ment interests and private power systems maximum 
economy will result to both interests, whereas if the 
present law is enforced, the government will lose the 
economic advantage of interchanging power with exist- 
ing privately owned systems and Southern industries 
will be deprived of the benefit of Muscle Shoals power. 

The proposed interstate power systems above de- 
scribed, including the proposed Tallapoosa River devel- 
opment, which are capable, as stated, of producing 
2,100,000,000 kw.-hr. of primary power annually, if 
combined and operated with the hydro-electric plant at 
Muscle Shoals, could produce in a year of normal river 
flow 2,880,000,000 kw.-hr. annually of primary hydro- 
electric power without any steam generation. 








Effect of Coal Situation 


Reports from Fifty-four Central Stations Show Storage One-third Normal—Prices Average 
176 per Cent Higher, Economy and Boiler Rating Are Much Impaired 
and Operating Difficulties Are Greatly Increased 


HILE all readers of the ELECTRICAL 

WoRLD know the effect of the present 

coal situation in their immediate neigh- 

borhood, the specific effects on storage, 
prices, economy, boiler rating, haulage, etc., in different 
parts of the country have not been so generally familiar. 
Recognizing this, the ELECTRICAL WORLD has collected 
data from fifty-four central stations scattered around 
the United States and having a total coal consumption 
of 2,214,568 tons (January to June, 1920). The data 
are presented in the accompanying table. 

With few exceptions, the present supply of coal is 
sufficient only to meet the normal operating require- 
ments. No particular section of the country is favored 
in this respect, although in those states where water 
power is predominant the situation is somewhat better. 
Nearly as much difficulty is experienced by those com- 
panies operating near the coal fields as by those operat- 
ing in more remote sections. 

With an average of only twenty-two days’ storage as 
against a normal supply of sixty days, it is very evident 
that there is a low margin of safety in the present 
storage of companies. Should the supply of coal be 
interrupted for three weeks, electric service would have 
to be curtailed so much that the public would be greatly 
inconvenienced and industrial plants subjected to great 
losses. There is a bright side, however, in that some 
companies report slightly better deliveries on contract 
with less buying in the open market. 

In the two sections where the study was most com- 
plete—namely, the Eastern Atlantic and Middle 
Western States—storage conditions are practically the 
same, twenty-two Eastern companies reporting an 
average of eighteen days’ storage on hand and twenty- 
one Western companies fourteen days’ supply. Normal 
requirements of Eastern companies would average fifty- 
one days and those of the Middle West companies 
thirty-six days. Present storage is, therefore, 35 and 
39 per cent respectively in these two sections of the 
country. 

Even if coal could be obtained under present condi- 
tions, the general problem of utility operation is far 
from satisfactory. Price and quality of coal in their 
effect on the cost of power, to say nothing of the effect 
of the quality on operating difficulties, are items that 
should certainly be taken into consideration in determin- 
ing equitable rates. A comparison with conditions in 
1914, which are taken as normal, show that utilities are 
paying from 80 per cent to 500 per cent more for coal. 
Reports of fourteen Eastern companies show an average 
increase of 190 per cent and seventeen Mid-Western 
utilities show average increases of 172 per cent. An 
average of forty-three companies shows an increase of 
176 per cent. While this is a serious problem to those 
companies whose rates are not on a basis of coal prices, 
the most interest lies in the general reduction in the 
quality of coal. Virtually all companies are buying coal 
wherever it can be had, but even those companies that 
are obtaining a supply from the same sources as in 


1914 are suffering from a reduction in quality. High 
772 


moisture and ash content, dirt, sulphur, clinkering and 
difficulty in keeping up fires have reduced the efficiency 
of the boiler room. Although their coal is virtually all 
bought from the same mines as in 1914, twelve of these 
companies which had modern equipment and made no 
change are burning 20 per cent more coal per kilowatt- 
hour than they did in 1914, owing to the lower quality 
of the coal. These same companies are paying an 
average of 181 per cent more for coal than in 1914. In 
other words, the combined increase due to cost of coal 
and loss of efficiency is 217 per cent. The plants con- 
sidered are typical average plants with a coal consump- 
tion of 2.5 lb. to 4.0 lb. per kilowatt-hour. 

In the majority of cases, plants were not as modernly 
equipped in 1914 as at present, so that there has been 
a reduction in pounds of coal burned per kilowatt-hour 
even with present coal. With coal of the same grade 
as that of 1914, the increase in efficiency would be even 
more marked for those companies that have shown 
improvement. It is evident, therefore, that the central 
station is not realizing on the result of careful engineer- 
ing practice in so far as increased profits are concerned 
and that the improvements have helped only to meet 
the present condition of high prices and poor quality 
of coal. 

An average of 3.8 lb. of coal per kilowatt-hour is 
shown by twenty-one Middle Western companies and 
2.6 lb. per kilowatt-hour by twenty-one Eastern Atlantic 
companies. A conservative estimate would show a 
reduction of at least 20 per cent in these figures, if it 
were possible to secure coal of the same quality as that 
used in 1914. This in spite of the fact that prices have 
increased for this fuel supposedly of the same grade. 


CoAL BEING BOUGHT VIRTUALLY IN THE SAME 
LOCALITIES AS 1914 


In general, there has been little change in the dis- 
trict from which coal is obtained since 1914. Of 
twenty-two Middle Western companies, sixteen are still 
obtaining their coal in local districts as in 1914. Three 
companies that had formerly been using Eastern coal 
have changed to local coal and three companies still con- 
tinue to obtain their coal from Eastern territory. The 
hauls of Middle Western companies are about 400 miles 
(644 km.) as a maximum, with most hauls not over 125 
miles (201 km.). In the Eastern Atlantic States there 
has been very little change in the source of supply other 
than local changes. The maximum haul is about 500 
miles (804 km.), with a haul of not over 100 miles 
(161 km.) in most cases. 

Delivery conditions are about the same throughout 
the country, the supply received being sufficient for 
immediate requirements in most cases. In numerous 


instances operators are not fulfilling their contracts 
and central-station companies have found it necessary 
to go into the open market to buy coal to keep the plants 
operating. 

If the present grade of coal were to be stored in 
large quantities, it is probable that the difficulties 
attendant upon such storage would be materially in- 
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How the Coal Situation Has Affected Comniral Stations in the Last Six Years 


O. M.—Open Market. C.—Contract. L.T.—Long Ton. R. of M—Run of Mine: M. R.—Meeting Requiremert 
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HOW THE COAL SITUATION HAS AFFECTED CENTRAL STATIONS IN THE LAST SIX YEARS. (Continued) . 
O. M.—Open Market. C.—Contract. L.T.—Long Ton. R. of M—Run of Mine. M. R.—Meeting Requirement 
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Northwestern Ohio Light Co., 190 Meeting 16 $8.75 to . 
Lima 14,000 4,905,619 ove Same 500 3,500 W.Va Same requirements W. Va mines $4.50 c.40 Cc. 20 ° 
15,000 
450 Gaining about 
Cardinal 50 tons $3. % : $1.05 44 
Toledo & Indiana Railroad 7,300 3,315,000 . 50 6,200 1,020 2,000 Ky Same per weck Ky mines Same mines Cc. Cc. 05 3.2 
140 140 to 250 10,000-11,500 13,000- 13,500 
Hocking Cambridge 31-36 Cambridge 
6,000 Valley Ohio & Hocking 11-25 Ohio and 0 16to 2 52 
Toledo Railway & Light Co 132.776 105,294,890 110,100 poor 15,000 Mines WwW Va M RK Valley 6-10 $478 Va c Cc 0.25 334 
12,148 13,758 
100 32 36 
Trumbull Public Service Co., Pitts., 16 $5.09 8 
Warren 60,594 42,686,000 62 43 400 3,000 20,000 Pa Bame Various 8 del 4 $2.00 0. M.&C Cc 30 70% 
12008 13,000 179 
210 Keely Creek 33.0 to 
Ttpicn Cis & Electric Cc mpany 30,000 245 250 Si 12 88 Hazard 7-14 | 64 0. M. & 
Cincinnati 40,209 135,545,910 59 04 same Fair 85,000 W Va N.Y,W Va Supply Logan 417 7 00 Logan del Own Mine Cc 075 313 
Indiana 12,500 
6,000 
2,500 to 
Indiana Power Co., Vincennes 22,700 12,000,000 60 Same Poor 10,000 Local Own mines 2 
Contractor 
600 furnishes 
Indiana Railways & Light Co., Ne 150 15% $7 30 85% 0.M 
Kokomo 22,030 9,970,000 20,000 prospects 5,000 Ind Same requirements 15% C Cc. Same 
11,560 225 tons daily 
165 30 $2.05 from own 
Indiana Service Corp., Fort Linton, 16 to mine, balance 
Wayne 45,594 25,975,129 53 65 same 3,718 7,000 Ind Good R. of M 9 $6.00 same $2.00 O.M Cc. 05 
10,500 0,500 
200 10 $2 75C 0%, C. 
Laporte Gas & Electric Co 10,555 2.791.814 50 Bann 500 1,500 Ill or ind Same MR $5500 M. Various $0 99 49% 0. M c 20 Same 
140 10,100 11,5¢9 
1,000 Linton 30 30 
Northern Indiana Gas & Electric Very ic 16 $3 40 10 «$1.60 20°%, 
Co., Michigan City 10,000 4,360,000 40 9.000 pow 3,000 Ind Same 30% 2 del 10 del 0. M: Cc 35 more 
10,480 
323 
Northern Indiana Gas & Electric 8 Linton 15.49 
Co., Lafayette 24,136 3,514,904 00 3,000 Midland Same M Re No.4 49 $3 61 Same Same u.M 1 08 
Colorado, Missouri, Nebraska, 
Kansas 
12,600 12,000 
37 $1 00 37 
Grand Junction Electric, Gas & 4 12 7 and 7 
Manufacturing Co., Colorado 4,053" 1,160,918 35 Sar Col Col OK + $1 40 Same 4 $270 Cc c one Sane 
11,000 11.090 
4.830 Abvat 34 $3 92 34 «$1.8 
Empire District Electric Co., Jop- Poc 40 meeting Kansas 10 to 10 ° 
lin, Mo 76.727 53,800,340 63 prospects 10,000 Kansas Same requirements M.R 9 $4 53 Sanne 9 J§2.00 v.M Cc. 
13,000 
200 Hartford 13 40 
Little Rock (Ark Railway & Hartford Slack 4 
Electric Co 17,518 17,718,942 57 Same 1,300 5,000 Ark Rane MR Coal 19 $2 75 Same mame $1.25 Cc o.M 04 3.5 
12.500 
36 
About 12 
Liacola (Nebd.) Traction Co 19,339 5,169,000 the sat 400 3,000 Ka Same MR 4 Same Fame c Bane 
WESTERN 
85 ana 10,060 
250 30.05 
Albuquerque (N. M.) Gas & Elec- Raton 30.84 5.37 
tric Co 5,881 2,188,020 33 5,476 500 1,500 field Same M.R 3.12 $o 25 Same $3.35 0.M O.M 2 5.00 
12,560 12,500 
300 500 27 $5.00 » 
3 ; ms ; 100 Tokay Raton, 4 at © 
Deming (N. M.) Ice & Electric Co 1,650 526,040 30.1 Same Fair 600 N. Mex N. Mex M.R Carthage ' mune Superior $2.30 Some on O. M O.M > 
9,000 9,000 
- . 30 ’ 30 
: _ s ‘ 3 60% of Lignite 6.5 3.02 25 3.5 
Denver (Col.) Gas & Electric Co... 55,457 28,200,560 59 $5,000 4,350 60,000 Evans Evans requirements Cameo 25 alongside Lignite 65 $0.50 Cc No contract 3.15 6.5 
*Alse includes ice manufacture. { Not i eluded in analysi- cu ace sunt of late arrival of data 
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creased. Owing, however, to the fact that storages are 
in most cases relatively small, and that in case heating 
takes place the coal can be used immediately, the solu- 
tion of the storage problem is not so involved as it 
would normally be. Several companies report more 
than the normal difficulties with coal storage, but in 
practically every case the trouble has been overcome by 
repiling the fuel and using it as soon as possible. The 
Public Lighting Commission of Detroit reports that its 
coal will heat in about thirty days, and that when 
heating ensues it is transferred and used as soon as 
possible. The Empire District Electric Company of 
Joplin, Mo., limits the storage to thirty days on account 
of trouble experienced in firing. The Little Rock 
(Ark.) Railway & Electric Company is working on a 
5,000-ton submerged storage to eliminate this source 
of trouble. As the Denver Gas & Electric Company 
uses lignite coal, the storage situation is so difficult, 
on account of spontaneous combustion, that no attempt 
is made to store more than a twenty-four-hour supply. 
Instead, the company uses bituminous coal for storage 
purposes. The Alabama Power Company, which has 
had some trouble with spontaneous combustion of stor- 
age coal, has overcome the difficulty by moving the coal 
with a crane. 


EXPENSE OF STORING AND HANDLING COAL 


So many factors enter into the cost of storing and 
handling coal that little uniformity is shown in the costs 
given for this work. The cost for unloading and han- 
dling through bunkers seems to be in the neighborhood 
of from 10 cents to 15 cents per ton, while the next 
uniform price for yard storage and handling jumps to 
50 cents per ton. With those companies which maintain 
more elaborate storage facilities and which include in 
their figures all items—depreciation, interest on the 
investment and everything that enters into this ex- 
pense—the cost is approximately $1 per ton. 


DIFFICULTIES WITH BURNING PRESENT GRADE OF COAL 


More than usual difficulty has been experienced in 
burning the present coals on account of their high ash 
content and dirt. In a great many cases clinkering has 
given considerable trouble. 

The Milwaukee Railway & Light Company reports 
that the high sulphur content injures the stacks and 
buildings, while the large clinkers damage the stokers. 
The Board of Water and Electric Light Commissioners 
of Lansing, Mich., states that with the present grade 
of coal the grates clog up so much that the fires must 
be pulled occasionally and a fresh start made. The 
Trumbull Public Service Company of Warren, Ohio, 
reports that considerable ignition trouble has been ex- 
perienced with chain grates and with heating of the 
chains. There has been a marked increase in stoker and 
furnace maintenance expense due to inferior grades of 
coal which have been obtained for the most part in the 
open market. Removal of natural draft stokers and 
replacement with forced draft underfeed stokers is 
contemplated by the Duquesne Light Company. A com- 
bination of coal and coke oven gas for fuel has improved 
operation of chain grate natural draft stokers, states 
the Toledo Railways & Light Company. 

Reduced boiler rating has been the most marked 
result of the poor coal, this reduction having been re- 
ported to be as high as 20 per cent in some cases. As 
a result of these troubles companies which have not 
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installed completely modern boiler-room equipment are 
either doing so or are contemplating such action. The 
municipal electric light plant at Hagerstown, Md., ex- 
pects, for instance, to put in stokers and other acces- 
sories for increasing the plant efficiency. One company 
reports that it will change from a turbine stoker drive 
to a variable-speed motor. In some cases more boilers 
are being installed to increase the plant capacity and 
make up for the loss. The Indiana Railways & Light 
Company of Kokomo, Ind., reports that clinker troubles 
have been reduced by raising the water backs on the 
chain grates in order to let very large clinkers pass. 
The Grand Junction Electric, Gas & Manufacturing 
Company of Grand Junction, Col., is installing stokers 
and superheaters and raising the boilers to overcome 
some of these difficulties. The Northern Indiana Gas 
& Electric Company of Michigan City, Ind., asserts that 
the solution lies in better furnaces, higher settings and 
larger grates. 

Labor conditions have also added to the difficulties 
of meeting the situation. The Newport News & Hamp- 
ton Railway, Gas & Electric Company of Hampton, Va., 
is devoting more attention to training firemen, and 
other companies have also reported increased super- 
vision of boiler-room operation as well as an enlarge- 
ment of boiler-room operating forces. The Moline- ~ 
Rock Island Manufacturing Company considers that 
closer supervision and refinements of operation will aid 
materially in the solution of its boiler-room problem, 
which is that of reduced boiler capacity due to the 
grade of coal. The New Bedford (Mass.) Gas & Edison 
Light Company also believes that greater care on the 
part of firemen is needed. The Albuquerque (N. M.) 
Gas & Electric Company is changing its coal-burning 
equipment and will burn wood-refuse fuel. The Charles- 
ton (S. C.) Consolidated Railway & Lighting Company 
reports that additional stokered boilers will be required 
as well as more efficient units. 

From a survey of the general situation it is evident 
that those plants which do not have all of the refine- 
ments of equipment will be compelled -to install new 
apparatus if the present situation continues. Even 
those companies which are well equipped will neces- 
sarily have to give closer supervision to operating con- 
ditions in the boiler room. 


Water Power Conservation Urged 
for North Carolina 


COMPLETE compilation of data relating to the 

present status of power demand in the state, a 
power census; a comprehensive survey of the water 
power resources; the development of a general scheme 
for district power service through proper interconnec- 
tion; and the passage of a water power conservation 
law similar to those of California and New York which 
retain to the state authority over their water and forest 
resources, are the recommendations for the plans of a 
definite and constructive program presented to the 
North Carolina State Chamber. of Commerce in the 
power report rendered recently by Thorndike Saville, 
hydraulic engineer, N. C. Geological and Economic 
Survey. This report estimates that 325,000 hp. of hydro- 
electric energy is developed in that state, but of this 
only 125,000 hp. is available for general use within the 
state. The possible further development should exceed 
1,000,000 hp. 








| Lighting Plays Important Part in Artistic Productions at the 
Capitol Theater, New York City 


Artistic 


Appearance 
| ) ie hae oF i te and 
| a | Harmonious 
Color More 
Important 
Here than 
Light 


Intensity 





A—One of the smaller domes with crystal chandelier and brilliantly lighted with ornate chandeliers, coves and wall 
cove lighting in different colors. B—Center piece for mez- brackets. E—Rest room tastefully decorated in tan, white 
zanine lobby where chandelier, wall brackets and cove light- and gold and lighted with amber lamps. E—Typical exit 


leg are combincd with pleasing effect. C—One of the panels lighted with amber bracket lamps. The various lighting ef- 
for lighting main floor under balcony. D—Main lobby is fects in the auditorium are blended into a harmonious whole. 








Lighting the World’s Largest Theater 


Extensive Use of Lighting Equipment at Capitol Theater, 
New York, Shows Increasing Importance of Lighting in the 
Modern Theater—Wonderful Opportunity for Electrical Effects 


OME idea of the 
S extensive equip- 

ment required 
for interior and ex- 
terior lighting of a 
modern theater may 
be gleaned from a 
brief discussion of 
the electrical instal- 
lation at the Capitol 


Theater in New 
York City, which 
was opened just a 
year ago. With 


a seating capacity 
of 5,300, it is said 
to be the largest 
theater in the world. 
The entertainment 
consists of the com- 
bination of motion- 
picture and musical 
features, and in 
connection with the 
latter the lighting 
of the stage and auditorium offers endless opportunity 
for effective production. Such is the importance of the 
lighting that a “lighting rehearsal” is held each week in 
preparation of the new program. At this rehearsal 
appropriate lighting effects are worked out by S. L. 
Rothafel, who is a pioneer in this form of entertain- 
ment. From the table of equipment may be seen the 
color and electrical resources available. 

The principal problems in lighting the auditorium 
are to supply a soft, harmonious illumination, bright 
enough to permit programs to be readily consulted but 
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FIG. 1—DETAILS OF COVES, FOOTLIGHTS AND BORDER LIGHTS 


not so intense that the contrast from the dark scenes 
becomes disagreeable. When dimmed the illumination 
should be sufficient to permit entrance and egress of 
spectators without difficulty. In lighting the auditorium 
of the Capitol Theater, where tan, brown and gold pre- 
dominate on walls and ceiling, three colors are available 
in the concealed lighting, namely, canary, red and blue, 





AUDITORIUM OF CAPITOL THEATER, SHOWING MAIN DOME; 400 LAMPS 
IN CHANDELIER AND 1,095 COVE LAMPS 


while the chandeliers 
and wall clusters are 
largely equipped 
with amber lamps. 
A large dome in 
the center is lighted 
by lamps concealed 
in a cove around the 
edge of the dome, 
using one of the 
three colors availa- 
ble. From the center 
of the dome is also 
suspended a _ huge 
crystal chandelier. 
An interesting shad-’ 
ow effect is produced 
by the crystals when 
the spotlights are 
directed through 
them upon the stage. 
Then smaller domes 
are arranged simi- 
larly for lighting the 
auditorium. The 
main floor, under the balcony, on the other hand, is taken 
care of by panel lighting. Recesses in the ceiling under 
the balcony are equipped with colored lamps, which give 
a soft, diffused light through the slightly projecting glass 
panels beneath them. Panel lighting thus gives a sky- 
light effect when the lamps are arranged to give uniform 
illumination over the glass. The combined effect of 
cove, panel and direct lighting is particularly pleasant 
and the colors are used with care in the interest of 
general harmony, depending upon what may be deemed 
appropriate for the music or other features presented. 
For the stage four principal sources of light are 
available, namely, footlights, border lights, “bunch” 
lights or floodlights, and spotlights. The footlights are 


xX 








FIG, 2—CROSS-SECTION OF PANEL LIGHTING UNIT 


directed up and back upon the stage, while from the 
border lights, arranged in rows above the stage, light is 
directed down and back upon the stage. In the present 
instance foot and border lights are equipped with lamps 
in four colors, white, red, blue and green. The 
“bunches,” 1,000-watt floodlight units, are arranged 
above, behind and in the wings of the stage, and they 
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may be provided with screens of any color for the par- ticularly flexible, permitting the use of dimmers on 
ticular purpose in hand. Of the ten spotlights, eight practically any combinations of lamps or colors. One 
are mounted in a booth at the rear of the balcony and color on the stage may be faded out as another color 
two in the wings of the increases by an interlock- 
stage. The “spots” and ume hf A) ’ ing device on the dimmer 
“floods,” provided, as they control wheel, and by cross- 
are in this case, with dim- interlocking of house and 
mers of generous propor- stage dimmers the house 
tions, constitute a powerful lights may be raised while 
battery of lighting units for the stage lights are low- 
the director’s manipulation. ered or vice versa. 
Frequent reference has Stage and house dimmer 
been made to the use of control wheels are shown at 
different colors and the use A and B; C is the main 
of dimmers. These are con- stage master switch, while 
trolled by the electrician at D, E, F and G are color 
the switchboard, where the master controls for stage 
prearranged lighting sched- lamps and H, J and J for 
ule is kept at hand. A the house. K controls mis- 
scheme of switching is cellaneous stage outlets. 
used whereby individual The table shows there 
‘circuit switches may be are in regular use more 
operated beforehand and than 17,000 lamps, from the 
then connected to the bus CONTROL BOARD FOR HOUSE AND STAGE 10-watt sign lamps to the 
by a master controller. 1,000-watt  floodlighting 
This gives the electrician ample time to prepare for a_ units, and that these represent a connected load of about 
change in the lighting, also a means of closing several 450 kw., exclusive of the picture machines, organ motors 
circuits simultaneously. The wiring scheme is par- and other apparatus. The average energy consumption 
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DETAILS OF PRINCIPAL LIGHTING EQUIPMENT AT CAPITOL THEATRE 





Watts Total Watts Tctal 





es Number Lamps Fach Color _ Color Watts of caret Number Lamps Each Color Color Watts of 
Main Units Each Total Lamp Lamp Surroundings Lamps Main Units Each Total Lamp Lamp Surroundings Lamps 
etal AUDITORIUM MAIN LOBBY 
Main dome: ; ne 
Chandelier........ 400 400 25 Amber Faint purple One chandelier...... 42 42 25 White Brown, gold, 
Canary, red, _and gold 10,000 | ; ae white 1,050 
ieee ee eS. 1,095 1,095 25. ~—irbilue Faint purple Two chandeliers. .... 24 48 25 White Brown, gold, 
and gold 7.573 | 4 ae white 1,200 
Six domes: COs LF ass 300 25 White Been, gold, + bee 
Ck pele. iirc 20 120 25 Amt Faint le white ' 
aaa Conese. red, ian aa . 3,000 #Twobrackets....... 9 18 25 Amber ——— gold, 450 
Riess } 192 1,15 l Faint 1 ; white 
—_ - il Nemes ‘7a on 28,800  Twochandeliers..... 4 8 25 Amber Brown 200 
Four domes: ‘i tio 
Chandelier........ 10 40 25 oe : ay yal -_ MEZZANINE 
Yanary, red, and golc FP ee . . Thi , 
ee hk 192 768 25 blue Faint purple Five chandeliers..... 9 45 25 Canary ee tan, eae 
and gold TOO Cowes... sesce sss es 500 25 White White, tan, 
m2 : os gold 12,500 
Eight panels 32-256 25 ne. canary, — a” 6.400 Eighteen wall brackets 2 36 25 Canary White, tan, 
Eight panels. . 18 144 25 Red, canary, Faint purple gold 900 
tie blue — gold “ 3,600 UPPER LOBBY 
Sixt t yn, , ; . ‘ 
an . 3 48 25 Amber ae _ 1,200 Three chandeliers... . 4 12 25 White Light tan 300 
Four box standards 16 64 25 Amber Brown, gold 1,600 Four domes......... 1 4 25 White Tan 100 
I'wo box chandeliers 35 70 25 Amber Brown, gold 1,750 SIGNS AND MARQUISE (Outside) 
Four bracket clusters. 2 8 25 sane Brown, gold, 209 Marquise (above) 1.649 10 Amber 16.490 
Amber green 7 » Ze . Th; , 
Eight bracket clusters 3 24 25 Brown, gold, Marquise (below)... 205 50 W maeeed 10.250 
Canary, red, _ green 600 Four large globes 4 100 White "400 
Orchestra coves...... 600 25 blue Brown and kttratianlenne 1,000 10 White and 
Tt — 4 2 25 Whit a, ; 15,000 : aaa , amber 10,000 
nree chandeliers... . 7 hite — 675 Main vertical sign. .. 2,470 10 Amber and 
. white 24,700 
STAGE Roof signs... . a 3,717 10 Amber, red, 
Six borders........ 204 1,224 25 Amber, red, iat and white 37,170 
blue, green . "oO? Dina . 
Fifty-eight ‘‘bunch” 58 1,000 All colors LADIES’ REST ROOM (Mezzanine) 
tani... — ge 58,000 sixwallbrackets.... 5 30 25 Amber Tan, white, 
amp. All colors 82,500 One chandelier 9 9 25 White re nite sone 
Front footlights. .... 354 25 — red, a.ase snl ai gold , 225 
plue, green ’ Rai . : 
Rear foot lights...... 80 25 White, ved. ai Miscellaneous....... 7 50 White White 350 
ue, green i ’ 9 
Sixty orchestra stands 2 120 10 White 1,200 LADIES’ ROOM (Orchestra Floor) 
Four columns....... 1 4 1,000 White 4,000 One chandelier... ... 14 14 25 Amber Tan 350 
Eight brackets. ..... 2 16 25 Amber Tan 400 
ENTRANCE 
One row over booth.. 90 50 White, ee tan, ase MEN'S ROOM 
white . 71: . 
Site! oe hi , Two chandeliers. ... . 5 10 25 White White 250 
['wo chandeliers..... 5 10 25 White ase. tan, ase Mieaiaaes....... 2 50 White 100 
One chandelier . a Q 50 White —— tan, 450 MISCELLANEOUS 
Four bracket clusters 5 20 25 Amber White, tan, Hallways, stairways, 
gold 500 storerooms, etc... . 150 7,000 
Guves...:.. 150 25 White White, tan, 


gold 3,750 TO. 22 eicces's 17,637 451,010 
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per month is 60,000 kw.-hr. There are five picture 
machines, each rated at 100 amp., two of which are in 
use at the same time, one for reserve, while two 15-hp. 
direct-current shunt motors supply the organ. 

Particular care was exercised in preserving the 
architecture of the building exterior against the use of 
unsightly and disfiguring signs. Aside from the roof 
signs, which may be seen from a considerable dis- 
tance, and the attraction signs on the marquise there 
is but one large sign giving the name of the theater. 
This is hung vertically in front of the building. 

Lighting in the lobbies and rest rooms has been 
carried out with the same care as in the auditorium, 
though the problems here are, of course, much simpler. 
A combination of cove lighting, chandeliers and wall 
brackets is used in the lobbies, and there is a gradual 
change from -predominating white at the entrance to 
tan, brown and gold in the interior. 

In order to keep all performances up to the minute 
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of the schedule a dial switch s is provided for the stage 
manager from which he may signal to the orchestra 
director and the picture machine operator, indicating 
that the performance is ahead of or behind schedule, 
when a new number on the program is to be started and 
soon. The stage manager’s equipment may be seen at 
the left of the switchboard in the photograph. 

The theater, which embodies the principles of archi- 
tectural lighting originated by Mr. Rothafel, was de- 
signed by Thomas W. Lamb, architect, while the electri- 
cal work was put in and the switchboard was furnished 
by the Edwards Construction Company. The dimmers 
were furnished by the Cutler-Hammer Manufacturing 
Company and the lighting fixtures by the Black & Boyd 
Manufacturing Company. The data concerning the 
lighting equipment was obtained through the co-opera- 
tion of William Edwards, chief electrician of the Capitol 
Theater. Electric service for this theater is furnished 
by the United Electric Light & Power Company. 


Factors Determining Generator Design’ 


The Waterwheel-Driven Generators in the New 100,000-Hp. Extension of the 
Niagara Falls Company Are Exceeded in Rating by Only a Few Steam Turbines 
—Some of the. Design Problems Involved in These Units Are Considered 


OR the extension to Station No. 3 the Niagara 

Falls Power Company placed orders for three 

generators with three different manufacturers. 

While about all that was specified was the high- 
est efficiency consistent with other desirable and impor- 
tant characteristics, such as reliability, no restrictions 
as to the kind of material or weights of parts were 
placed upon the designer. They are so nearly alike in 
external appearance, however, that they might well have 
been built from the same patterns. Features of these 
machines are now given by the several designing 
engineers. 


Reliability Is Keynote of Generator 


Problems Arising in the Selection of Number of Stator 
Slots, Provision for Insulation and Support of 
Coils and Thrust Bearing Design Are Discussed 


By F. D. NEWBURY 
Westinghouse Electric & Manufacturing Company 
HE 32,500-kva. generator built for the Niagara 
Falls Power Company by the Westinghouse Elec- 
tric & Manufacturing Company is notable chiefly for its 
size and for precautions taken in its design and con- 
struction to assure reliability and safety in operation. 
Owing to the rating of the unit (12,000 volts, 1,565 
amp., 25 cycles and 150 r.p.m.), certain details of design 
attracted particular attention, namely, the number of 
slots to use, armature-coil insulation for 12,000 volts, 
support of coil ends, rotor construction, field-coil insu- 
lation, bearing support, lubrication and ventilation. 
The factors which were taken into consideration in de- 
ciding 2n these details are discussed in the table 
opposite, 
Number of Armature Slots——The number of armature 
slots is a detail that received considerable thought 





*Third installment of a symposium on the 100,000-hp. extension 
to Station No. 3 of the Niagara Falls Power Company; see Sept. 
18 and Oct. 2 issues of the ELECTRICAL WORLD. 


during the design. The choice was between 240 slots 
and 300 slots, the larger number being finally selected. 
The advantages of the smaller number of slots are 
greater ratio of copper to insulation space and a more 
rigid and stronger coil due to the greater ratio of coil 


PRINCIPAL DIMENSIONS AND WEIGHTS OF 32,500-KVA., 12,000-VOLT, 
THREE-PHASE, 25-CYCLE, 150-R.P.M. WESTINGHOUSE GENERATOR 


Stator 


PEELE EE PEE CEE CCCP PEE er 228 in 
sg i a oles i'n 6 v's gran hae ceed a eext 197 in 
Core width (including 30—} in air ducts)..................420005- 65 in 
Ns oe och dads uae Gwe do eek edd aaa eid 00 


Dimensions of slots 


Cos on, . ko eon esa see kueeeedeeuees 1 and 

Armature winding................. Y connected — 4 Poy circuits 
Size of conductor strands..................+.: {: i . ae = taped) 
Arrangement of conductors.............00esseccecccees See illustration 
Turns per phase in series. cal sida 75 

Development length — PEE SOE SEAR, Ong ere  * 257 in. 

Rotor 

CII. oc cde wads i cwadise ceed ddesnsccupasccbaehewte 196 in 
iia kid dae reece tedadiviek + seek saudeeatee wanna w iS 0.5 in. 
GTO SO wales. de 2.00 kao edeed cave enaeenteaakel 21 in. x 65 in. 
th ited a dead ecaneg Ax RAR a bee Weeki 15 in. x 65 in. 
Pe I NN eo lala o'0.0'e cca Hla welt) ce bacneeasneaummed 12} in. 


Field winding 424 turns per pole 


.203 x 2.25 bare strap 


I I i ia aso iis iin ns aa hive a de odadedauneasaxs 167 in. 
Amperes excitation no. load 12,000 volts...................-0055. 323 
Amperes excitation 1,565 amp. 12,000 volts, 80 per cent P.F......... 632 

Weights 


Total weight of generator. . 

Total load on thrust bearing. . Wie, oss Sis hdid é Meee’ 6 aud 
Weight of generator rotor with shaft..................... 
bi eae re 
Net weight armature punchings.......................45 
Weight top — ice cchockninadeanades ote 
Total weight cop 


650,000 pounds 
478,000 pounds 
318,000 pounds 

4,800 pounds 
133,000 pounds 
58,000 pounds 
33,000 pounds 


Flywheel effect oeher (FR2).. Fy 500, 000 

Shaft and bearings 
Cee NE SEE RR os means cdeseccssisaseccees 49 in. 
Total bearing surface—thrust bearing.......... 2... -.- 00+ +eeeses 1,350 in. 
Dimensions upper guide bearing............ 25 in. diameter 42 in. length 
oa a vn ack cn be gu cdcdbaeddd wean wan 28 in. 
Outside diameter shaft flange. . . 45 in. 





width to coil depth. This is a matter of considerable 
importance in insulating long coils with mica. The 
important advantage of the larger number of slots, and 
the one that decided the selection, is the greater ratio 
of coil surface to copper loss and the resulting ability 
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to transmit the heat developed in the copper through 
the insulation with a lower temperature drop. A 0.75- 
in. slot is narrower than is commonly used in a large 
12,000-volt generator. The ratio of bare copper width 
to the punched size of the slot is, however, 0.44, which 
is good considering the high voltage and narrow slot 
and is possible largely because of the compact machine- 
wrapped coil insulation. 

The importance of a large ratio between armature 
coil surface and armature copper loss is sometimes 
overlooked. The problem of dissipating the armature 
copper loss is very largely a problem of heat-conduction 
through the armature-coil insulation. In high-voltage 
25-cycle generators, having relatively low tooth losses 
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FIG, 1—SECTION THROUGH PORTION OF STATOR SHOWING SUPPORT OF END COILS. 


As seen in Fig. 2, parallel grouping of coils is accomplished 
through buses shown by the six outside circular arcs. Six leads 


and core temperatures, roughly two-thirds of the tem- 
perature rise of the copper ‘is due to the temperature 
drop through the insulation and only one-third is due to 
the temperature rise of the armature teeth above the 
cooling air. It follows, therefore, that the factors 
affecting the dissipation of heat by ventilation are rela- 
tively only half as important as factors affecting the 
conduction of heat through the insulation. To illus- 
trate: Assume a total armature copper temperature 
rise of 60 deg., then 20 or 25 deg. would be the tem- 
perature rise of the armature teeth above the cooling 
air and the balance would be the temperature drop 
through the coil insulation. If by some means, such 
as doubling the quantity of cooling air or doubling the 
surface exposed to the air, the heat dissipation by con- 
vection could be doubled, the copper temperature rise 
would be reduced by 10 or 12 deg. If, on the other 
hand, the drop through the insulation could be cut in 
half by increasing the coil surface or by decreasing the 
thickness of insulation, then the copper temperature 
rise would be reduced by approximately 20 deg. This 
discussion is based on the assumption of long cores 
(as in the present case), in which the ventilation of 
the coil ends has very little influence on the temperature 
of the copper in the center of the core. 
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Armature Coil Insulation—One of the distinctive 
features of this generator is the heat-resisting qualities 
of the insulation. Mica is used as the insulating mate- 
rial beginning with the bare copper conductor. This 
type of insulation has been developed particularly for 
the larger 60-cycle steam-turbine driven generators, in 
which it is impossible to design the windings so that 
the copper temperature is within the safe limit for 
ordinary vegetable fiber insulation. This mica insula- 
tion is regularly guaranteed for operation up to a tem- 
perature of 150 deg., and it has been successfully 
tested up to 300 and 400 deg. for short periods. Its 
use in the present instance was not dictated by operating 
temperatures, as these are well below 100 deg. (even 





FIG. 2—-SIMPLIFIED ARMATURE WINDING 


are taken off (both ends of three phases) and the star and 


neutral connection made outside of the machine. 


allowing for inevitable differences between measured 
temperatures and the actual copper temperature), but 
it was used in accordance with the builders’ policy to 
use the best materials and constructions available and 
thereby provide the maximum operating factors of 
safety. 

The detail construction of the armature coil will be 
understood by reference to accompanying illustrations. 
Each coil consists of three active conductors and each 
conductor is built up of four strands or wires. The 
single conductor is split up in this way in order to 
reduce eddy currents. The winding is also connected in 
several parallel circuits for this same reason, as well as 
for the additional purpose of obtaining the desired 
number of conductors. 

The coils are formed of bare copper ribbon. Two 
sizes of strap are used, so that complete strand insula- 
tion is provided by taping the two larger ribbons with 
mica tape. Each group of four strands, forming an 
active conductor, is insulated with mica tape and the 
insulation between conductors is reinforced by strips 
of hard-baked mica. The three conductors of one coil 
are then assembled and the complete coil bound with 
thin cotton tape, after which the straight parts to be 
embedded in the slots are brushed with bakelite, and 
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these parts are pressed to the required dimensions in a 
steam press. This solidifies the bakelite and makes the 
straight parts of the coil sufficiently strong and rigid 
to withstand the twisting forces of the wrapping ma- 
chine. The ends of the coils, which must be relatively 
flexible, are impregnated in a vacuum tank with hydro- 
lene. 

After this impregnation, the mica wrapper is applied 
to the straight parts of the coil. The wrapper is first 
applied to the coil in sheet form by hand, being drawn 
around the coil rather loosely. It is then placed in a 
wrapping machine equipped with electrically heated 
ironing plates, which revolve around the coil, heating 
and softening the bond. This permits the different 
turns of the wrapper to slide, one on the other, and with 
the heavy pressure exerted by the ironing plates pro- 
duces an extremely 
solid and compact in- 
sulating wall. This 
machine-wrapping 
process has two im- 
portant advantages 
due to the compact- 
ness with which the 
insulation is applied. 
The relatively poor 
heat conductivity of 
all coil-insulating ma- 
terials is due to the 
minute layers of air 
between the layers of 
insulating material. 
Consequently, the 
more tightly the in- 
sulation can be 
wrapped and the more 
completely these air 
pockets are elimi- 
nated the better will 
be the heat conduc- 
tivity of the insulat- 
ing wall. The total 
thickness of the in- 
sulating wall is also 
reduced, and _ thus 
relatively more space is available for the active materials. 

The curved ends of the armature coils are insulated 
with a number of overlapping layers of varnish-treated 
cloth, each layer being brushed with insulating varnish. 
Cloth insulation is best suited for this part of the coil 
on account of the curved form of the coil and the re- 
quired flexibility while placing the coils in the slots. 
The temperature of the coil ends is low compared to 
that at the center of the core, so that cloth insulation 
can be used with a liberal factor of safety notwithstand- 
ing its low safe temperature. 

Mica insulation requires no protection against the 
disintegrating effects of static discharge or corona, 
such as, for example, the grounded metallic sheath that 
is sometimes used when varnished cloth or paper is 
used in high-voltage generators for the slot insulation. 
Many years’ experience with mica insulation has proved 
beyond question that this material is unaffected by 
‘orona at the voltage gradients ordinarily employed. 
At the same time static discharge is more commonly 
present—evidenced by ozone—in mica-insulated genera- 
tors than in those employing vegetable fiber insulation. 
“his is due, of course, to the higher voltage gradients 


neavy buses shown at the top Fig. 
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FIG. 3—SECTION OF COMPLETED ARMATURE IN PLACE 


These windings are connected in parallel with three similar sections by 
i 2 shows the armature winding scheme. 
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that are possible with mica and to the higher specific 
inductive capacity of this material. 

Armature Coil Supports.—The coil ends are so shaped 
that the conical surface formed by the complete winding 
forms an angle of 60 deg. with the armature air gap 
surface. This is done to provide room for the coil 
bracing and to decrease the axial length of the coil 
ends. Liberal ventilating spaces are provided between 
coil ends, which are also necessary for the bronze bolts 
of the coil supports. This type of coil support has been 
developed for the largest steam-turbine generators and 
provides an unusually large factor of safety when applied 
to a 20-pole water-wheel generator. This is another 
instance of using the best available construction and 
providing a very liberal factor of safety. The straight 
parts of the coils immediately outside the core are sup- 
ported, in a circum- 


‘ ot ferential direction, 
~by carefully fitted 
] | wood blocks. 


Rotor Construction. 
—The rotating part is 
guaranteed to oper- 
ate safely at 100 per 
cent overspeed and at 
this speed the surface 
velocity is 15,400 feet 
per minute. This is a 
relatively low angu- 
lar velocity—less than 
one-sixth that of large 
60-cycle turbo-genera- 
tors—so that the 
stress conditions are 
relatively easy and 
can be taken care of 
by any one of a num- 
ber of  well-estab- 
lished constructions. 
The spider hub and 
arms form a single 
casting. Each arm 
carries two small 
dovetail slots for 
spacing the punch- 
ings in building up the rim, but these small dovetails 
are not depended on to carry any of the radial load 
imposed by the rim, poles and field coils. 

Field Coils —The fieldacoils are formed of bare strap, 
wound on edge and insulated between turns with 
asbestos. This is applied with shellac, and during the 
construction of the coil the coil is heated in an open 
gas flame to completely burn out the shellac. The 
insulation between the copper and pole is formed of 
molded mica and asbestos, and micarta washers are used 
at the top and bottom of the coil for mechanical pro- 
tection. The field coil insulation, as in the case of the 
armature coil insulation, is guaranteed to withstand 
safely a total temperature of 150 deg. even though the 
operating temperature is well below this figure. 

Thrust Bearing—The thrust bearing is of the well- 
known Kingsbury type. There are six babbitted shoes 
supported on hardened jack-screws, which are raised 
or lowered as necessary to adjust the shoes to take equal 
shares of the load. The use of these adjusting screws 
also permits any shoe to be removed for inspection 
without lifting the entire rotor. Occasional inspection 
is desirable because it may disclose, by the scoured ap- 
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FIGS. 4, 5 AND 6——ROTOR SPIDER AT FACTORY AND BEING ASSEMBLED WITH RIM. THRUST BEARING DURING ASSEMBLY AT RIGHT 


pearance of the babbitt, the presence of dirt in the oil 
or other objectionable conditions and permit the cor- 
rection of the difficulty before serious damage to the 
bearing or interruption to the service has occurred. 
When filled with oil to the running level the bearing 
housing holds 270 gal. 

Lubrication.—There are but two points of lubrica- 
tion in the generator, the thrust bearing and the upper 
guide bearing. Both of these bearings are fed inde- 
pendently from a central station oiling system and drain 
independently to the station reservoir. The oil drainage 
from the guide bearing passes through a hole in the 
spider hub to a stationary oil pan below. There is an 
instrument board, located on the thrust bearing housing 
and facing the passageway to the station operating gal- 
lery, containing indicating dials for oil meters in the 
thrust-bearing line and in the guide-bearing supply line 
and indicating dials for thermometers in both thrust 
and guide bearings. 

Ventilation.—The generator rotor has inclined fan 
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FIGS. 7 AND 8—SECTION OF ARMATURE SLOT AND FIELD COIL 
Armature strands are of different size and complete insulation 
is provided when only two strands are insulated. 


blades mounted on each side of the spider rim. Each 
end of the armature is enclosed so that the fans deliver 
air into closed pressure chambers, from which air is 
forced into the air gap and between the field coils and 
through radial ducts in the armature core. Air enters 
the generator from both top and bottom. The generator 
frame is surrounded by a circular sheet steel casing in 
which all of the warm air from the generator is col- 
lected and discharged outdoors. 

There are twenty thermocouples located between coil 
sides in the armature slots and six couples on the out- 
side of the armature coil ends. These latter couples 
were installed to duplicate mercury thermometei 
measurements as ordinarily taken on smaller open-type 
generators and for comparative purposes only. The 
couples built in the core are well protected from pos- 
sible air currents where the armature vent ducts cross 
the slots and should give indications reasonably close 
to the actual temperature of the copper inside the insula- 
tion. At 28,500 kw., 90 per cent power factor and 13,000 
volts the highest reading thermocouple within the core 
gave a rise of 56 deg. C. and the highest reading couple 
on the outside of the coil ends showed a rise of only 23 
deg. C. This, as stated before,is equivalent to the ther- 
mometer measurement forméfly used and for which a 
temperature guarantee of 50 deg. rise was standard 
practice. 


Operating Experience Proves Correctness 


of Design of 32,500-Kva. Generator 


By R. B. WILLIAMSON 


Engineer in Charge of Alternating-Current Design 
Allis-Chalmers Manufacturing Company 


HE 32,500-kva. generating unit built for the Ni- 

agara Falls Power Company by the Allis-Chalmers 
Manufacturing Company is mounted directly above a 
37,500-hp. turbine, the two forming a close-coupled unit 
with a relatively short distance between the two ma- 
chines. The generator of this unit was described by 
the writer in the ELECTRICAL WorLD, Aug. 30, 1919 
before it was. put into service, but further information 
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is now available as a result of several months of 
operation. 

The shaft is short and stiff and the combined unit 
has but two guide bearings, one at the top of the 
generator immediately below the thrust bearing and 
the other directly above the waterwheel runner. To 
carry the generator a large cast-iron barrel of heavy- 
ribbed design is bolted to the cast-steel speed ring of 
the turbine, thereby transmitting the weight of the 
generator through the barrel to the speed ring and 
foundation below the wheel. 

With these large vertical units it is necessary to pro- 
vide brakes for bringing the machine to rest and for 
holding it in case of leakage through the wheel. In 
this instance the brakes are operated by air pressure 
and engage the lower surface of the field spider rim. 
On account of the large size of the generator it was 
considered advisable to stack the laminations and put 
the stator coils in place in the field after the stator 
voke had been set on the pit liner connecting the gen- 
erator and turbine. 

The temperature rise guaranteed on the generator 
was 55 deg. C. as indicated by resistance coils placed in 
the windings between the upper and lower coils in the 
middle of the stator core. Continuous operation at full 
load has shown the rise as thus indicated to be well 
within the allowable limit. The winding is equipped 
with twenty temperature indicating coils, and the rise 
as indicated by them is quite uniform throughout the 
machine. Measurements of the temperature rise and 






7m 
ie 


Side--" Blocking 


Blocking Between Laminations 


Coils 


SUPPORT OF END TURNS OF STATOR WINDINGS IN TWO DESIGNS OF GRNERATORS 


quantity of oil circulated through the thrust-bearing 
casing indicate that the friction loss in the bearing does 
not exceed 25 hp. or 0.066 per cent of the rated output. 

In the present design the coils are securely blocked 
just where they project beyond the core to protect 
them against any side motion and consequent danger 
of breaking the insulation at the ends of the slot. They 
are also lashed to the insulated supports, as indicated at 
the right in the accompanying sketch. These supports 
are made in sections and are bolted to projecting brack- 
ets cast on the stator end heads. 

As this generator requires approximately 80,000 cu.ft. 
(2,240 cu.m.) of air per minute for carrying off the 
heat, the arrangements for handling the air required 
careful consideration. Air is taken in at the top and 
also from the pit underneath and, after passing over 
the windings and through the stator yoke, it flows 
through ducts and is forced out of the station by means 
of auxiliary fans. This method was decided upon after 
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careful consideration and conferences between the 
engineers of the Niagara Falls Company and the 
designers. 





Design of 32,500-Kva. Generator Is 
Conservative 
By W. J. FOSTER 


Designing Engineer General Electric Company 
ONSERVATISM has characterized practically every 
feature of the design of the generator built by the 

General Electric Company. The mechanical stresses 
allowed in the various parts, such as bearings, spider 
and roter, are in many cases no higher than is some- 
times allowed when using cast iron, whereas the best 
steel is being used. Because of the high efficiency that 
has been striven for relatively small losses occur and 
the insulation is not required to withstand abnormal 
temperatures. The guarantee to the customer is a 
100-deg. C. machine ‘at the rated output—32,500 kva. 
This is 5 deg. more conservative than the standard of 
the American Institute of Electrical Engineers for class 
A, or low-temperature, insulation, whereas the insula- 
tion that has been used in the armature -for both turn 
and external insulation is class B. This insulation, ac- 
cording to A. I. E. E. standard, is suitable for 125 deg. 

In order to produce a simple and mechanically strong 
rotor the rotor spider was constructed of six wheels, 
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"\Enal Connections 
of Corls 
each wheel a single casting of steel. The upper end 
of the shaft is machined for a thrust collar which 
takes the entire weight of rotating parts and for a 
guide bearing which is immediately below the thrust 
bearing. Only one other guide bearing is provided, and 

that is on the waterwheel. 

The reactance of the generator is approximately 20 
per cent, which permits the stator winding to be sup- 
ported mechanically with unusually large factors of 
safety against the stresses produced by instantaneous 
short circuits. The projecting ends of the winding 
at both top and bottom rest back against two solid steel 
rings that are carried by brackets attached to the heads 
of the stator. These rings are heavily insulated to form 
a seat for the coils. The individual coils are laced to 
supporting bands by strong linen cord specially treated. 
The individual coils also have spacing blocks laced to 
their sides at short intervals, of such thickness as to 
make the completed winding perfectly ring-bound. 
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Characteristics of Arc-Welding Machines 


To the Editor of the ELECTRICAL WORLD: 

Sir: T have read on page 241 of the July 31, 1920, 
issue of the ELECTRICAL WorLD the comments of J. F. 
Lincoln relative to the machine which was described 
in a paper that I read before the A. I. E. E. at its 
thirty-sixth annual convention on “Characteristics and 
Performance of Arc-Welding Machinery.” I believe that 
Mr. Lincoln’s remarks do not apply to the machine 
described. 

The idea of devising a generator having shunt and 
series fields and a separately excited field was described 
by Kramer in 1908 in Germany, Kramer having ob- 
tained his patent (1,096,923) in the United States cov- 
ering this invention. Kramer describes a machine hav- 
ing three fields, the independent and shunt fields being 
cumulative, while the series field is differential to the 
other two. This arrangement appears to be very similar 
to the arrangement shown in the Lincoln Electric Com- 
pany’s patent No. 1,295,278, issued in 1919. The only 
material additions that are apparent are the use of a 
reactance in the circuit and a double-pole reversing 
switch to allow the series field to be made cumulative 
or differential, as desired, presumably to provide for 
applications other than welding. For welding the 
machine would probably be operated differentially at 
all times. 

As a preliminary step in the development of an im- 
proved single-operator arc-welding generator, in 1915 
the Westinghouse Electric & Manufacturing Company 
built an experimental machine embodying the scheme 
of connections shown by Kramer and also by the later 
disclosures of the Lincoln Electric Company’s patent. 
This machine was subjected to exhaustive tests which 
led to the conclusion that the machine was too sluggish 
and erratic for bare metallic electrode welding, due 
primarily to the magnetic lag in the generator. How- 
ever, no difficulty was experienced in the commutation 
of this machine, which was practically perfect, due to 
the use of modern commutating pole windings. Because 
of the recognized inherent defects of such a machine 
and realizing that good welding could not be performed 
consistently with such an equipment, we made no attempt 
to place machines of the description just referred to 
on the market. 

To nullify the magnetic lag and undesirable transient 
mutual induction phenomena (unavoidably present in 
any compound-wound direct-current generator operated 
at rapidly and widely varying potentials) the scheme 
of interconnecting the constant-potential exciter with 
the variable-voltage generator was finally evolved (after 
several years of experimental development) as described 
in the writer’s A. I. E. E. paper, thereby producing 
a generator having three fields, namely (1) a sep- 
arately excited shunt field; (2) a reversing (polarity) 
field, and (3) a differential or bucking series field. 
Under open circuit and normal welding conditions the 
reversing field acts as a self-excited field (receiving 
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current from generator terminals), assisting the sep- 
arate field and opposing the series field, but under 
short-circuit conditions (striking the arc) this field is 
separately excited in the opposite direction by current 
from the constant-potential exciter flowing through the 
welding circuit. In this latter case it opposes the sepa- 
rate field and assists the bucking series field. In this 
manner the undesirable sluggish “collapse” (to zero) 
of an ordinary, straight, continually self-excited shunt 
field is eliminated. Furthermore, with a minimum 
amount of material, the permanent short-circuit cur- 
rent of the generator is maintained at approximately 
the normal welding current instead of a value 40 per 
cent to 50 per cent in excess of normal. Furthermore, 
when the electrodes are separated quickly (for starting 
the arc) the current from the constant-potential source 
(exciter) through the welding circuit is a very decided 
factor in initiating ionization and electron emission, 
which is of very material assistance in starting the arc 
during the short time interval required for the gen- 
erator proper to build up its magnetic circuit and 
establish its terminal voltage, subsequent to removal 
of the short-circuit condition incident to touching the 
electrode to the work. 
- It will be seen that the new machine developed em- 
bodies a very important characteristic, namely, the 
interconnected exciter and generator scheme involving 
a reversing field, which is not even suggested by either 
of the structures disclosed in above-mentioned patents. 

It is hoped that this explanation of the operation of 
the machine described by the writer in his A. I. E. E. 
paper clearly differentiates the principle embodied 
therein from the machines préviously produced. 

A. M. CANDY, Welding Engineer, 
General Engineering Department. 

Westinghouse Electric & Manufacturing Company, 

East Pittsburgh, Pa. 


Letter received Aug. 9, 1920. 


To the Editor of the ELECTRICAL WORLD: 

Sir: In the discussion on alternating-current welding 
in the ELECTRICAL WORLD, July 31, 1920, page 241, J. F. 
Lincoln admits that he investigated this desirable addi- 
tion to the welding trade some ten years ago. The 
writer cannot help but point out that Mr. Lincoln must 
by his own words take the stand as being unfamiliar 
with the advantages of present-day alternating-current 
welding equipment, or not having provided the proper 
characteristics therefor, as it is well known by this time 
that alternating-current welding, like alternating- 
current motors, has come to stay and is being widely 
used where direct-current apparatus has been employed. 

This statement is substantiated by letters which the 
writer has received from various users of alternating- 
current welding apparatus, such as the Newburgh (N. 
Y.) Shipyards, Pensacola (Fla.) Shipbuilding Company, 
Federal Shipbuilding Company, Kearney, N. J.; New 
York Central Railroad, American International Ship- 
building Company, Philadelphia; International Equip- 
ment Company, Ltd., Montreal; Tidewater Shipbuilders, 
Ltd., Montreal; General Welding Company, Montreal; 
Canadian Car & Foundry Company, Montreal, and 
William Beardmore & Co., Ltd. (naval construction) , 
Dalmurir, Dumbartonshire, Scotland. 

C. J. HOLSLAG, Chief Engineer, 
Electric Arc Cutting & Welding Company, 
Newark, N. J. 


Letter received Aug. 17, 1920. 
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A Department Devoted to Problems of Installation, 


Operation and Maintenance of Equipment for Economical Generation an 
Distribution of Electrical Energy 





Stoker Trouble Eliminated by Using 


Spring to Lift Counterbalances 


NSERTION of a suitable spring in place of a chain 
to lift the counterbalance weight of the long-stroke 
mechanism of Taylor stokers prevented shutdowns due 
to broken chains in the Elm Street plant of the Con- 
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SPRING RELIEVES STRAIN PUT ON STOKER MECHANISM 


sumers’ Power Company. Operators frequently tried to 

operate this mechanism without waiting for the stops 

to be disengaged, with damage as noted, but replace- 

ment of a short portion of the chain by a spring as 

shown in the illustration prevented the trouble. 

Consumers’ Power Company, KENNETH WALZ. 
Battle Creek, Mich. 





Station Records Used to 
improve Operation 

N ORDER to improve operation and prevent break- 

downs of its stations, a complete system of records 
has been worked out by the Pennsylvania Water & 
Power Company which give sufficient data for analysis 
of all troubles so that the causes of the trouble may be 
determined and eliminated. Among these records are 
the station log sheet, the interruption report, the trouble 
report, the machinery record, the packing and brush 
charts, a lamp record and a record of relay connections. 

Some of the valuable features incorporated in the 
Holtwood station log sheet are a detachable so-called 
“operating sheet” on which are drawn the output curves 
of all generating stations on the system, water flow and 
elevation curves, and data regarding apportionment of 
load, customers’’ requirements, steam _ generation, 
weather conditions, river data, abnormal operating con- 
ditions, etc. This operating sheet is detached and filed 
on the switchboard so that it is available to the oper- 
ators. The main sheet goes to the office. Another 
feature of this log sheet is a record of the names of all 
the men who are on duty. There are also on it three 
one-line wiring diagrams of the station, one of which 


is filled out by each operator as he comes on duty. The 
diagram when completed indicates whether each switch 
is open or closed and all station connections. It serves 
the purpose of assisting the operator in checking the 
station conditions when he takes charge of his watch 
and is of value for future reference. Provisions are 
made for cross-checking the watt-hour meter readings. 
Energy used for excitation and local station require- 
ments and transmission losses are recorded. . 

Whenever an interruption occurs on the system an 
“interruption report” is made out. In addition, a one- 
line wiring diagram of the station is filled in to indicate 
what the operating conditions were and what switches 
operated. For a series of unusual interruptions a more 
detailed report with photostats of meter charts is added. 
At the end of each year a complete analysis is made of all 
interruptions by classifying them as to whether they 
were total interruptions, partial interruptions or dis- 
turbances and according to the cause and the system on 
which they originated. A tabulation is also made show- 
ing how the various protective devices functioned on 
each trouble and the “batting average,” as it is called, 
of each device. This tabulation and classification have 
been extremely valuable in cutting down the number of 
serious disturbances. 

Whenever apparatus in the station is found to be in 
need of attention or repairs by the regular maintenance 
crew, what is known as a “trouble report” is made out. 
This report is addressed to the chief operator. He 
refers it to one of the maintenance chiefs, who writes 
on it the necessary instructions and turns it over to a 
maintenance man. When the trouble is corrected a 
detailed report of it and of the correction or repairs 
made are recorded on the sheet and it is returned for the 
attention of the chief operator. The trouble report is 
filed according to the apparatus to which it applies. 
This file is referred to whenever new apparatus is 
bought. For instance, if a new generator is to be 
bought, the trouble reports filed under “Generator” 
indicate that there have been certain inherent defects in 
the present generators. The specifications for the new 
machine will provide for the elimination of these defects 
if possible. 

Before the report is filed it is entered in what is 
known as a “machinery record.” This is a loose-leaf 
system in which a page is provided for every piece of 
the apparatus. On this sheet are recorded the name- 
plate rating of the apparatus, its use, location and con- 
tract number, with reference to drawings, and then fol- 
lows the history of the apparatus. 

A considerable amount of experimenting has been 
done with various kinds of cylinder and pump packings 
for which a special chart has been provided. On this 
chart every stuffing box in the station is recorded with 
data regarding dimensions, size, quantity and kind of 
packing, date installed and life. From this chart it has 
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been able to find out what kind of packings give the best 
service in each particular case. 

The “lamp record” has a sheet for each wattage or 
variety of lamp used for station lighting. This record 
provides for the detection of defective lamps, abnormal 
breakage, etc. 

In order that relays may be properly set a complete 
record of their setting and connections is maintained. 
The wiring diagrams have been made simple and easy 
to read. Symbols are employed for the different kinds 
of relays which indicate the actual connections and con- 
ditions. Careful thought has been given to the arrange- 
ment of the parts of the drawings so that a minimum 
number of intersections occur, and to the weight of the 
lines representing the circuits used for different pur- 
poses, all with the view of increasing the readability of 
the drawing and the vividness of the impression made 
on the user’s mind. 

One other record system is that showing pull boxes, 
conduits and the various conductors that go in them. 
Such records with diagrams are mounted on the wall 
near each pull box. 


Mechanical Oil Atomizer Efficient 
at 320 per Cent Boiler Rating 


S HIGH as 75 per cent efficiency at 320 per cent of 
the boiler rating was obtained in recent tests made 

by the Babcock & Wilcox Company on a 450-hp. boiler 
fired by mechanically atomizing oil burners. Other 
remarkable features of the test were that in a rather 
restricted furnace volume, 445 cu.ft. (12.4 cu.m.), enor- 
mous quantities of oil were burned, and even at high 
percentages of rating the combustion was maintained 


very uniformly as indicated by the flue-gas analyses. The - 


officiency ran from the foregoing figures as indicated to 
82 per cent with the boiler operating at 116 per cent 
rating. The fact that in these tests such satisfactory 
combustion was secured in a rather limited furnace 
volume indicates that this burner may be used in a 
very much smaller furnace than is possible with steam- 
atomizing burners without encountering troubles with 
brickwork. The mechanical burner makes use of a 
larger percentage of furnace volume than does the 
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flame is much shorter because of finer atomization of 
the oil and should not require any extra protecting wall 
in the furnace such as is frequently used with a steam 
burner. With mechanical burners it is necessary to 
have a greater furnace draft than with steam burners, 
as the air must be delivered at high velocity in order 
to secure an intimate mixture with the oil. This draft 
pressure may be either induced or forced as may be 
necessary. 

By referring to tests it will be noted that it 
is not necessary, even at heavy overloads, to carry exces- 
sive oil pressures, as these are well below the average 
steam pressures in modern plants. Temperatures and 
pressures unquestionably will vary with the quality of 
the oil, but probably with the heavier oil now being 
sold no difficulty will be experienced along these lines. 
In these tests very little difficulty resulted from the 
boilers clogging. Although this trouble will be present 
if the oil is not properly strained, there is not the 
probability of carbon depositing on the burner tip as 
is frequently the case with steam atomizers. The 
mechanically atomizing burner operates very quietly and 
is, therefore, preferable for certain installations. Fires 
are easily lit and put out and burners can be quickly and 
easily removed. On account of the size and shape of the 
flame it is also most readily adaptable to installation in 
existing coal furnaces where oil might be used as an 
emergency fuel. 

Although high ratings were obtained at these tests, 
the writer does not wish unreservedly to recommend 
operating boilers at such heavy overloads, for such 
operation requires the most careful attention. Boilers 
must be clean and the feed water of the best quality. In 
certain plants it may be necessary to purify or distill 
the make-up water. 

As the supply of fuel oil may perhaps diminish in the 
future, the greatest advantage of the oil burner will 
probably be for stand-by service. Ability to get up 
steam in a cold boiler in thirty minutes and to be operat- 
ing the boiler at 200 per cent of rating or more shortly 
afterward makes this fuel ideal for such work. 

Charles C. Moore & Company. DARRAH CORBET.* 
San Francisco, Cal. 


* From a paper read before the Portland (Ore.) Section of the 








steam pipe, on account of the shape of the flame. The .A.1. EE. 

TESTS WHICH SHOW THAT HIGH RATINGS ARE POSSIBLE WITH MECHANICAL ATOMIZER OIL BURNER 

450-hp. Babcock & Wilcox boiler; 15.45 per cent superheating surface, 445 cu.ft. furnace volume, Lodi burner 

Number of test l 2 3 4 5 
Number and size of sprayer plate 3~-47-2 340-2 3-40-2 3-104 3-—25-1.1 
Duration of test, hours. . 6 4 4 re 3.58 
Steam pressure, lb. per sq.in 178.2 178.4 177.9 186.2 192.1 
Steam temperature, deg. Fahr 453.6 466.9 482.3 504.9 530.4 
Superheat, deg. Fahr 74.7 88.0 103.6 122.6 146.1 
Feed temperature, deg. Fahr 7i:9 70.35 74.3 70.8 71.¢ 
ds 5554 seu pialtomn «6k 1.2394 1.2484 1.2549 1.2675 1.2798 
Oil pressure at burners, Ib. per sq.in 169.7 20.3 194 7 193.2 188.7 
Oil temperature at burners, deg. Fabr 250.7 252.6 248.2 258.6 232.7 
Oil burned per hour per burner, Ib 389.8 520.4 680.9 874.4 1,179.0 
Temperature of flue gases, deg. Falir 413 443 485 523 616 
Temperature of room, deg. Fahr 81 86 89 93 97 
Draft inside damper, inches of water 0.24 0.40 0.71 0.77 0.72 
Draft in furnace, inches of water 0.14 0.18 0.24 0.21 0.17 
A’r pressure in duct, inches of water.................... 0.22 0.44 0.75 1.82 3.64 
COs ) 13.77 13.71 13.53 13.41 13.70 
ra) t Ns 5 Sich celle: ek, 5 Sails phe wade Matin sop - 2.26 2.30 2.61 2.9. 2.65 
co 0.05 0.06 0.04 0.0 0.05 
Actual evaporation per Ib. of oil, Ib 12.47 12.45 7289 11.76 11.03 
Equivalent evaporation from and at 212 deg. Fahr., per lb. of oi!, Ib 15.46 15.54 15.19 14.60 14.12 
Water from and at 212 deg. Fahr. per sq.ft. of heating surface 4.02 5.39 6.89 8.69 11.10 
Per cent rating. a Wiel os 24 ee ees 116.4 156.3 199.9 251.8 321.7 
Efficiency, per cent 81.80 81.41 79.05 oe: 75.29 
Gravity of oil, Baumé 3.5 15.3 19.5 13-3 17.0 


B.t.u. per Ib. of oil 
————— = OS ——————a 
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Kamasasta 1: Agigiiligala 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Motor Load at Granite Quarry 


ATA on the connected load at the granite quarry of 
the Crumb Quarry Company, Bradford, R. I., are 
presented in the following table and description. The 
plant has installed motors totaling 264 hp., all 550-volt, 
three-phase, 60-cycle. At the present time the company 
is billed on a 180-kw. demand, and the yearly consump- 


MOTOR EQUIPMENT AT GRANITE QUARRY—ALL MOTORS 
550-VOLT, THREE-PHASE, 60-CYCLE 





Size Speed, 
Equipment Operated Hp Type R.p.m. 
Twin air compressor, 1,418 cu.ft. per minute 225 Synchronous 225 
Cone pump, 200 gal. per minute, against 
176-ft. head 25 Squirrel-cage 1,750 
Centrifugal pump 15 Squirrel-cage 1,750 
Centrifugal pump, 25 gal. per minute against 70- 
ft. head... . 3 Squirrel-cag: 1,750 
Centrifugal pump, 25 gal. per minute against 30- , 
ft. head 13 Squirrel-cage 1,750 





tion of electricity is 209,300 l:w.-hr. This low con- 
sumption is due to the fact that the air compressor is 
larger than is needed for present requirements. 

This compressor is of the Sullivan Machinery Com- 
pany twin-angle, compound, direct-connected, air-com- 
pressor type WN-4, driven by a 225-hp., 550-volt, three- 
phase, 60-cycle, 225-r.p.m. Westinghouse synchronous 
motor with belt-driven exciter. When the demand for 
air is light one unit can be cut out, leaving the other 
operating at full load, or one side can run at full load 
and full efficiency, while the regulation is applied to the 
other to meet the varying demand. 

Next in importance are centrifugal pumps used for 
pumping water from the quarries. An interesting attach- 
ment on the Platt centrifugal pumps is a vacuum regu- 
lator which automatically opens the circuit (acting on 
the low-voltage release of the starting compensator) 
when the vacuum in the suction pipe reaches a pre- 
determined ‘point, thus preventing injury to the pump. 

The largest pump motor is a 20-hp., 1,750-r.p.m. 
squirrel-cage motor with hand-operated compensator, 
driving a No. 2 Platt double-suction split-case centrif- 
ugal pump in the old quarry. This pump has a capacity 
of 200 gal. (757 1.) per minute against a head of 176 
ft. (538.6 m.) when operating at 1,750 r.p.m. It dis- 
charges water from the quarry and is operated only 
during the night, so that the quarry will be dry in the 
morning when work starts. It is thus an off-peak load. 
The discharge line of this pump consists of about 250 ft. 
(75 m.) of 3-in. (7.6-cm.) pipe. 

A 15-hp., 1,750-r.p.m. squirrel-cage motor with hand- 
operated compensator drives a No. 2 two-stage Platt 
horizontal double-suction centrifugal pump in the new 
quarry. This pump operates against a head of 120 ft. 
(42 m.) when operating at 1,750 r.p.m. It is equipped 
with a hand primer. A 3-hp., 1,750-r.p.m. motor, driv- 





ing a No. 13 Platt single-suction centrifugal pump, has 
a capacity of 25 gal. (94 1.) per minute against a head 
of 70 ft. (21 m.) when operating at 1,750 r.p.m. 

To supply cooling water to the air compressors a 
1.5-hp., 1,750-r.p.m. Westinghouse motor drives a 
No. 1 Platt single-suction centrifugal pump, having 
capacity of 25 gal. per min. against 30-ft. (9-m.) head 
when operating at 1,750 r.p.m. C, R. BROADHEAD, 

Narragansett Electric Lighting Co. Power Engineer. 


Data Sheet for Armature Winding and 
Repair Information 


OR recording complete data on motors being 
repaired in the shops of the Edward Ford Plate 
Glass Company, Rockford, Ohio, the form shown here is 
used. In the left-hand ‘corner of this 1l-in. x 114-in. 
(28 cm, x 29 cm.) sheet is a column for recording the 
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RECORD SHEET FOR MOTOR WHICH IS BEING REPAIRED 


name-plate data of the motor, information on the type 
of winding and other parts of the motor, including the 
bearings. In the right-hand side of the sheet is a 
diagram opposite which is a column where the dimen- 
sions of the machine, including those of the bearings, 
the coils, the commutator, etc., may be placed. In this 
column may also be recorded the shape of the coils as 
well as their throw. In the lower right-hand corner of 
the sheet is a large space in which are placed remarks. 
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Chart Tells Where Troublemen Are 


OR showing at a glance the location of the men who 
maintain electrical crane equipment in the Fore 
River yard of the Bethlehem Shipbuilding Corporation 
a simply constructed board is employed. At the bottom 





PIN AND ELASTIC-BAND CHART SHOWS WHERE 
MAINTENANCE MEN ARE 


of this board (see illustration) are a number of sections 
each marked with the name of a maintenance man, and 
in the upper part of the board are sections bearing the 
names of the. different shops, mills, etc., in the works. 
A rubber band is stretched from a pin in the bottom 
section to a pin in the upper section to show where the 
man has gone. 


Test for Defective Squirrel-Cage Rotor 


S THE stator of a squirrel-cage motor may be 

damaged by a defective rotor the test outlined here 
is made by the writer on motors giving evidence of 
such trouble. A motor with a defective rotor has a 
non-uniform starting torque and often refuses to start 
its normal load, or it may make considerable noise 
when starting, and if the trouble is quite bad it will 
spit fire when thrown on and off the line. 
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When a motor gives such indications an ammeter 
is inserted in one line and voltage is put across one 
phase of the motor sufficient to cause the ammeter to 
read, but the current value should not be so high that 
it will damage the motor. The rotor is then turned 
slowly by hand while the meter is watched. If the 
rotor winding is good, the impedance will be uniform 
and the meter readings will stay within 1 or 2 per cent, 
but if there are any defects in the electric circuit of 
the rotor, the needle of the ammeter will swing back 
and forth sometimes as much as 40 per cent in bad 
cases. The reason for the current varying is that 
the winding of the rotor acts like a shorted secondary 
on a transformer but varies in resistance as the rotor 
is turned and the defective bars pass into and out of 
the active field, or rather from one phase into another. 

The trouble may be due to unsoldering at the end 
rings or loose or broken bars. It is almost sure to 
spread after it has once started, and the motor will 
gradually take more and more current to carry the same 
load, while the slip of the rotor increases, the efficiency 
of the motor goes down and the temperature of both 
stator and rotor increases. If the trouble is not 
remedied, the motor may be very badly damaged. 


East Orange, N. J. PHILIP C. BERNHOLZ. 


Lighting in Modern Automobile Factories 


IGHTING equipment and its control has been laid 
cut with a view to maximum convenience and 
utility in the new reinforced-concrete factory built for 
the Cadillac Motor Company in Detroit. The columns 
of the building are on 22-ft. (6.6-m.) centers and 
75-watt to 200-watt type C lamps are hung on 11-ft. 
(3.3-m.) centers in a square with sides parallel to the 
lines of columns. Convenient outlets for electrically 
driven tools are installed on every column. Although 
the intensities of illumination in this plant have not 
been measured, the installation is based on other plants 
of the General Motors Corporation, where intensities 
have been found to be as shown in the accompanying 
table. 

The wide variation in the spacing and the difference 
in the size of lamps used in the several plants is partly 
due to manufacturing and structural conditions of the 
buildings, but is largely for experimental purposes to 
find out which of these combinations works out the 
best. As far as the factory operatives are concerned, 
there does not appear to be much difference, but taking 
first cost, efficiency and maintenance into consideration, 
the 300-watt unit seems to work out to best advantage. 





RECENT LIGHTING INSTALLATIONS IN AUTOMOBILE FACTORIES 





Foot-Candles 
Where Used on Working — —-— Lamp ——-— — 
Plane Reflector Watts Type Spacing Height 

New Cadillac Plant, Detroit: 

RMP LS Rie ee ae el oe uh Holophane 75 C, bowl enameled 5.5%.25.5% 4 

Storing and shipping departments Deep-bowl! 75 C, clear li x 11 ft. 14 sft. 

Storage space in manufacturing and assembling departments R.L.M. 100 C, bowl enameled lt x 11 ft. 11.5 ft 

Rough manufacturing and assembling R.L.M. 150 C, bowl enameled lI x 11 ft. 11.5 ft. 

Machining, body painting and all close work. R.L.M. 200 C, bowl enameled ll x 11 ft. 7.5K. 
Canadian Products Co., Ltd., Walkerville, Ont.: 

a INS os divs ond aoe ces cbeebsieee®s. poset ts 7 Deep-bowl 100 C, clear 8 x 10 ft. 3 ff. 
Olds Motor Co., Lansing, Mich.: 

Dale WOME. 0.05% ses Te cel nich b> Kg AOE sw baa Ped ame ae 7.3 R.L.M. 200 C, bowl enameled 12 x 13 ft. a2 ft. 
Oakland Motor Car Co., Pontiac, Mich.: 

ERE Roe. bbe pat ne bese ake ee bee Meee es e's pe 12 R.L.M. 300 C, bow! enameled 13.3 x 15 ft. Ss ft 


Northwayn Motor & Mfg. Co., New York: 
Motor plant. ........ ; 
Grinding plant. .... 


ee 


300 C, bowl enameled 


X-ray beehive 
.M. 100 or 150 C, bowl enameled 


15 x 16 ft. | 
8 x 10 ft. i 
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Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
sof Electric Light, Power and Heat 








Right Understanding of Commission 
Rulings Aids Public Confidence 


HE Public Utilities Commission of Illinois has 

found that certain public utilities under its juris- 
diction have been wording the notices given their cus- 
tomers relative to changes in rate, character of service 
ar rufes and regulations so adroitly as to make the cus- 
tomers and the general public think that these changes 
were made on the initiative of the commission and with- 
out any responsibility therefore attaching to the particu- 


lar public utility company affected. The commission’ 


states that it does not seek to evade its responsibility in 
issuing any order, rules or regulations, but individual 
customers and the public generally may not be aware 
of the fact that such changes are generally entered 
as the result of action initiated by the public utility 
company. The commission does not intend that cus- 
tomers of such utilities and the general public shall 
be misled. It has therefore ordered all public utilities, 
in giving notice to customers or to the public of any 
change in rates, rules or regulations, to state the title 
and number of the case, the date filed, by whom ini- 
tiated and the date of entry of the order, rule or regula- 
tion which relates to that particular notice. 


Milwaukee Company Asks Customers 
to Curtail Consumption 


N APPEAL to its light and power customers sub- 
J \ stantially to curtail the use of electrical energy in 
order to prevent a general shut-down is being made by 
the Milwaukee Electric Railway & Light Company 
through the medium of advertisements in the Mil- 
waukee newspapers. The company asserts that for the 
past year it has been exerting every effort to complete 
its new generating plant, known as Lakeside, and that, 
in spite of construction difficulties, it expects to com- 
plete the installation of the first unit of 20,000 kw. 
before Jan. 1 next. It is, however, confronted with an 
unexpectedly large use of electricity by most of its 
customers and with a reduction in the capacity of its 
present plants due to the poor quality of the best coal 
that it is able to obtain. 

The company further points out that during the past 
two months, when on several occasions the load has 
exceeded the plant capacity, it had been necessary to 
reduce the load promptly to avoid a general shut-down 
by stopping the street cars for a few minutes and cut- 
ting off certain power lines at the station. In such 
cases the company was not always able to notify its 
electric service customers that the power would be off. 
In order to avoid repetitions of such a situation, all 
users of electric service are asked to reduce their con- 
sumption of electricity immediately by 20 per cent be- 
tween the hours of 7 a.m. and 7 p.m. on weekdays. 


It is declared that with the co-operation of all cus- 
tomers the load will be kept within the capacity of the 
present plants until the new plant can be operated and 
a minimum amount of hardship will be imposed. 


Results of California Electrical 
Home Campaign 


ITH the doors of the exhibition electrical homes 

of San Francisco, Sacramento and Oakland hardly 
closed, results have already been reported which are 
far beyond those anticipated. Residences which fol- 
low the plans of the electrical homes are being built, 
and increased enthusiasm is being shown on the part 
of house owners and prospective builders for a high 
grade of wiring and for more outlets. In Oakland it 
is reported that every builder has increased the num- 
ber of his outlets 50 per cent. 

The cost of the wiring in the San Francisco h>me was 
$700, in the Sacramento nome $250 and in the Oak- 
land home $500. There was $3,000 spent for adver- 
tising the San Francisco home, $1,200 for advertising 
the Sacramento nome and about $3,000 for adver- 
tising the home in Oakland. Of the $20,000 which will 
be spent in advertising such electrical homes before 
the end of the year, real estate firms will pay $15,000 
and the electrical interests $5,000. 

Daily records were kept of the visitors to the homes, 
and it was found that 20,000 persons visited the San 
Francisco home, 10,000 the Sacramento home and 





OUTLETS AND APPLIANCES IN BEDROOM OF ELECTRICAL HOME 


30,000 the Oakland home. In each case the homes were 
on exhibition two weeks. Other such electrical homes 
are now being built in California, and it is estimated 
that before- Jan. 1, 1921, 200,000 persons will have 
visited these exhibitions. 
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Constructive Versus Defensive 
Use of Rules 


‘¢W WOULD like to do it for you, but it is against the 

rules of the company,” is a statement which the 
East St. Louis Light & Power Company does not permit 
its employees to make to customers. John H. Mitchell, 
manager of the company’s new-business department, 
considers that crawling behind conventional company 
rules is a very weak defence which usually annoys or 
disgusts customers. The employees are taught the rea- 
sons for all of the company’s rules, are made to under- 
stand why they are necessary and are shown that they 
are not simply arbitrary conditions. Having learned 
all about the rules the employees are then in a posi- 
tion to tell a customer why his request cannot be 
granted without telling the customer that there is any 
“rule” to that effect. 

The majority of people are reasonable when condi- 
tions are explained to them in the proper manner. Cus- 
tomers who do not at first see the utility’s viewpoint 
are often won over when asked what they would do 
if the positions were reversed. By this attitude on the 
part of employees instead of saying “there is a rule—” 
the customer is given a clear picture of the situation 
in his particular case from which he can formulate 
the rule himself. 


Electric Range Lowers Initial Cost 
of Building 
By L. P. PERRY 


Manager Central Connecticut Power & Light Company, 
Easthampton, Conn. 

Y THE installation of an electric range in the house 

shown in the illustration a considerable saving in 
the original cost of construction was realized. Through 
the use of the range the architect avoided building a 
chimney on the other end of the house where the kitchen 
is located. The kitchen as designed, while rather small, 
was compact and convenient, but the only place for a 
refrigerator was next to the range. Had a coal or 





AN ELECTRIC RANGE SAVED BUILDING ANOTHER CHIMNEY 
ON THIS HOUSE 


gas range been installed instead of an electric range, 
the refrigerator would have had to be inconveniently 
placed in the cellar or an expensive addition built on 
the rear of the house. In this case the electric range 
cost much less than either the chimney or the addition, 
ooth of which would have been necessary to make a 
satisfactory arrangement. 

For four years all cooking for a family of three has 
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been done on the electric range at an average cost 
of less than $4 per month and there has been no ex- 
pense for repairs. The comfort, convenience and sav- 
ing of time are also factors in favor of the installation. . 





Electric Water Pumping Plants 
Found Satisfactory 


HAT electrically operated pumping plants are 

desirable for cities of all sizes was the verdict of 
members of the engineering experiment station staff of 
Purdue University after an inspection of twenty-seven 
plants in Indiana. The conclusions arrived at were: 

1. Where the type and capacity of pump and motor 
have been intelligently selected to fit local conditions, 
electrically driven pumps have proved highly satisfac- 
tory; they are easily handled, convenient, reliable and 
economical. 

2. While the motor itself is unlikely to give trouble 
and transmission lines are quite reliable, it appears 


-advisable to provide some auxiliary source of power 


where service is subject to interruptions. 

3. The energy consumption in properly designed 
plants may be expected to vary from 0.2 kw.-hr. to 
2 kw.-hr. per 1,000 gal. (3,785 1.) per 100-ft. (30-m.) 
head, with 1 kw.-hr. as a fair average. 

4. The operating expenses for an electrically operated 
plant are low—considerably below those for a steam 
plant and appreciably below those for an internal-com- 
bustion-engine plant. 

5. The pumping-plant load is a desirable one from 
the central power station point of view. 

The plants visited supply water to communities rang- 
ing in population from 500 to 25,000 and were found to 
be operating under a variety of conditions. Fifteen 
plants used elevated storage, six used compression 
tanks, while the remaining six had no storage but main- 
tained direct pressure by continuous operation of the 
pumps. The most common source of water supply was 
the drilled well, 6 in. to 10 in. (15 cm. to 25 em.) in 
diameter and from 100 ft. to 300 ft. (30 m. to 90 m.) 
deep. In a few cases the supply came from streams or 
spring-fed reservoirs. Centrifugal pumps and triplex 
displacement pumps were encountered, but in 75 per cent 
of the plants inspected the single-stage system was used. 
In most cases the energy was 60-cycle, three-phase, and 
the choice lies between the squirrel-cage and the wound- 
rotor types of motor; the former being used for centrif- 
ugal pumps, where the starting load is light, and the 
latter for displacement pumps, where the starting load 
is heavy. The average pump capacity for domestic 
service is about 200 gal. (750 1.) per minute per 1,000 
population, but depends very largely upon local condi- 
tions. 

In fourteen towns the energy consumption ranged 
from 0.2 kw.-hr. to 3.28 kw.-hr. for 1,000 population, 
giving an average value of 1.31 kw.-hr. A better meas- 
ure of performance, based on 100-ft. total head, gives 
values ranging from 0.125 kw.-hr. to 1.96 kw.-hr., with 
an average of 0.9 kw.-hr. per 1,000 gal. per 100-ft. head. 
The operating cost per 1,000 gal. ranged between 0.88 
cents and 16.83 cents, with an average of 4.97 cents. 
Reduced to a basis of 100-ft. head, this average becomes 
3.74 cents per 1,000 gal. per 100-ft. head. 

This information is taken from a paper read before 
the Indiana Engineering Society by C. C. Blalock, 
instructor in electrical engineering, Purdue University. 
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Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 


Generators, Motors and Transformers 

Two Cases of Instability of Direct-Current Machines. 
—J. KELEN.—A large shunt motor, directly connected to 
a generator, could not be made to take full load without 
instability. As soon as the current reached a certain 
value it would suddenly start to increase very rapidly 
till the breakers went out. The author explains this as 
a case of self-compounding, due to armature reaction, 
which causes a tendency to increase speed as the load 
increases. Mathematical analysis shows that the ma- 
chine is stable at small loads, the instability beginning 
at a certain critical current. The phenomenon is often 
observed in machines with commutating poles, but by 
changing the windings on the commutating poles the 
critical current may be given such a value that it falls 
outside the working range of the motor. In another 
case a small self-excited booster dynamo, connected 
in series with direct-current buses for charging storage 
batteries, was observed to be unstable. If a sudden 
change occurred in the bus voltage, owing to load 
variations, the breakers would go out and upon inspec- 
tion the dynamo would be found to have reversed polar- 
ity. The author shows that this trouble also may be 
accounted for by the assumption of slight self-compound- 
ing and derives expressions for the condition of stabil- 
ity. For machines with auxiliary poles the same rem- 
edy is suggested as above, but the insertion of a small 
resistance in series with the booster armature will an- 
swer the purpose, if the trouble cannot be overcome 
by simply adjusting the brushes.—Elektrotechnik und 
Maschinenbau, Aug. 8, 1920. 


Generation, Transmission and Distribution 


Use of Aluminum Conductors for Transmission Lines. 
—The article by Fischinger in the Elektrotechnische 
Zeitschrift of Aug. 14, 1919, which was referred to in 
these columns on Feb. 7, seems to have aroused much 
interest among German engineers. Fischinger warned 
emphatically against all use of non-reinforced aluminum, 
stating that breaks will inevitably occur in this soft 
material due to the repeated bending and unbending 
of the wire near the points where it is tied to the 
insulators. In the big Gréba system in Germany, how- 
ever, pure aluminum has been used to a great extent 
for transmission lines, and several engineers connected 
with the Gréba developments, in letters to the editor 
of the periodical just mentioned, take a decided stand 
against Fischinger’s point of view, testifying that pure 
aluminum will give excellent service if properly used. 
Wires of smaller gage than No. 3, for instance, appear 
not to be permissible. W. Prehm presents some inter- 
esting statistics from a 15,000-volt aluminum transmis- 
sion system, with 60 m. (197 ft.) distance between 
insulators and 900 mm. (35.6 in.) distance between 
phases. Of 341 conductor breaks, 84 were due to arcing 
started by birds and bugs, 54 to insulator defects, 72 
to touching of wires with each other or with ground 


wires or other grounded metal parts, while 51 occurred 
during storms. Prehm concludes that there is little 
reason for condemning pure aluminum as a transmis- 
sion-line material and points out that so far there is 
relatively little practical experience regarding the 
proper design of aluminum lines. He admits that, 
owing to the low temperature of fusion, aluminum lines 
tend to break at once when an arc occurs, but insists 
that the remedy for this is a construction that will 
avoid all arcing between wires rather than the use of 
copper conductors. L. M. Cohn points out the advan- 
tages of the patented alloy duralumin, while Feussner 
warns against use of alloys, which are said to have 
a tendency to recrystallize and become brittle. Fisch- 
inger, in a reply, maintains a_ skeptical attitude, 
indorses duralumin, but emphasizes again the impor- 
tance of mechanical fatigue in soft metals.—Elektro- 
technische Zeitschrift, April 1, 1920. 

National Electrification for Holland.—On account of 
the scarcity of coal in Holland, it is proposed to use 
electricity and to use it economically. The scheme now 
in view provides for the electrification of virtually the 
whole country, including the industries as well as light- 
ing and railways. It is said that a consumption of 100 
kw.-hr. per capita is anticipated as compared with from 
35 kw.-hr. to 40 kw.-hr. at present.—London Electrical 
Times, June 3, 1920. 


Impulse Turbines Utilize Wide Range of Head and 
Flow.—At Fontana, Cal., an irrigation project was 
recently extended to include the development of water 
power when it was found that a favorable contact 
could be made with the local power company. The con- 
ditions imposed on the plant by the irrigation require- 
ments vary the effective head 30 per cent and the flow 
83 per cent. With the hydraulic impulse turbines 
which were designed to meet these conditions it has 
been found possible to operate at minimum flow with a 
loss of only 3 per cent in the efficiency attained at maxi- 
mum flow. This has made it profitable to utilize the 
nower even under the disadvantage of the wide varia- 
tions.—Engineering News-Record, Aug. 5, 1920. 


Traction 

Regenerative Braking with Single-Phase Locomo- 
tives.—M. SCHENKEL.—The author gives a comparative 
discussion of four different systems of single-phase 
regenerative braking on electric railroads. A number 
of curves are presented which show the performance of 
a particular type of freight locomotive, built by the 
Siemens-Schuckert works, with a draw-bar pull of 16,300 
kg. The conclusion is that the four types of connections 
investigated for regenerative braking are about equally 
good as far as motor heating is concerned. Elektro- 
technische Zeitschrift, July 22, 1920. 

Mechanical Coupling Between Motor Axis and Drive 


Wheels on Electric Locomotives. — SEEFEHLNER. — The 
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article contains a comparative discussion of a number of 
different drive types used on electric locomotives of 
American, Swiss and German manufacture for transmit- 
ting the motor torque to the driving wheels. Numerous 
cuts of photographs and drawings are included. Various 
drives, such as crank couplings, gear drives and elastic 
couplings of different kinds, are described in detail, and 
combinations of gears and cranks are dealt with. Sys- 
tems based on the principle of individual drive and 
special designs with built-in motors are also considered. 
The discussion brings forth relative advantages and 
disadvantages of the various drive systems, and permits 
certain conclusions as to the fields of adaptability for 
each particular drive.—Zeitschrift des Vereines deut- 
scher Ingenieure, Sept. 18 and 25, 1920. 


Installations, Systems and Appliances 


Electric Propulsion of Ships.—CHARLES RETTIE.—It is 
stated that little progress has been made in Great Brit- 
ain in the matter of electric propulsion of ships, and the 
diseussion is principally directed toward progress that 
has been attained by the United States in the propulsion 
of battleships.—London Electrician, Sept. 3, 1920. 


Lighting and Starting of Motor Cars by Electricity. 
—An outline of the methods at present adopted for the 
lighting and starting of motor cars by electricity. The 
following points, in the opinion of the writer, should 
receive more attention from manufacturers: (1) The 
question of designing the equipment so that the stor- 
age battery will be kept charged under the worst con- 
ditions; (2) the method of bringing the starter into 
engagement with the flywheel, the present arrangement 
being considered crude; (3) greater liberality in weight 
allowance, particularly where higher reliability may be 
secured by the addition of a few pounds extra weight: 
(4) avoidance of carrying simplicity of design to such 
an extreme as to limit the usefulness of electrical 
devices.—London Electrician, Aug. 27, 1920. 


Units, Measurements and Instruments 


Method for Reading Indicating Instruments from a 
Distance —PALM.—For this purpose a telescope F is 
used, as shown in the figure. The telescope is placed 
in a holder together with a counterpoise G so that the 
whole may be rotated around an axis coinciding with 





READING HIGH-TENSION INDICATING INSTRU MENTS 
WITH A TELESCOPE 


the axis of rotation of the instrument moving system. 
The radius R must be equal to the scale radius. The 
telescope, once adjusted, will stay adjusted, and by 
simply turning the holder around its axis any part of 
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the scale may be observed. Thanks to the counterpoise, 
the holder may be left in any position desired, so that 
both hands are free for manipulating other apparatus. 
The device is said to be particularly useful in taking 
observations on instruments which are in direct con- 
nection with high-potential apparatus or which must 
be electrically or magnetically shielded.—Elektrotech- 
nische Zeitschrift, June 17, 1920. 


Telegraphy, Telephony and Signals 
Use of Alternating Currents for Submarine Cable 
Transmission.—FREDERICK E. PERNOT.—This paper 
contains results of experiments performed in an at- 
tempt to develop a method of signal transmission over 
submarine cables which would permit of a more effec- 
tive use of existing cable systems. By this scheme 
signals are transmitted by means of alternating cur- 
rents simultaneously with the normal battery, or direct- 
current, operation of the cable. Currents of several 
different frequencies may be used, reserving a given 
frequency for each message, and by tuning or equiva- 
lent methods at the receiving end these messages may be 
separated, so that the simultaneous transmission of a 
number of messages is rendered possible. Actual trial 
of the proposed alternating-current method was made 
covering distances up to approximately 700 km., with 
results which are said to be completely satisfactory.— 

Journal Franklin Institute, September, 1920. 


Miscellaneous 


Electric Power in the Oil Fields as a Central Station 
Load.—W. G. TAyYLOR.—The author gives detailed 
information as to the nature of oil field loads, the 
motor equipment for various local conditions, the cost 
of installation and the power consumption. In compar- 
ing the electric drive and the gas-engine drive, the 
writer gives the time lost from shutdowns with gas 
engine and electric drive under similar normal oper- 
ating conditions in Kansas, as shown in the following 
table: 








Gas-Engine Drive Electric Drive 


‘ Augusta Field El Dorado 
Field 
Nov., Feb., Oct., Nov. 
1917 1918 1918 1918 
Number of wells.......... 208 216 26 27 
Percentage of available pumping 
time lost, all causes. ... : 23.3 28.2 10.7 98 
Percentage of available pumping 
time lost, engine or electric 
trouble only 4.8 8.15 1.98 0.63 











Another table of interest is that giving comparative 
consumption with steam-engine and electric drive under 
identical operating conditions on the same well, pump- 
ing by engine at night and motor in the daytime. 








—— August, 1916 —— —— September, 1916—— 


Barrel Per Cent Barre Per Cent 
Oil pumped by motor 1,311 42.5 1,310 45.4 
Oil pumped by engine. 1,777 375 1,587 54.6 
—— August, 1916 ——~ —— September, 1916—. 
Hours Per Cent Hours Per Cent 
Total time motor operation. 271 36.5 270 37.5 
Total time engine operation 473 63.5 450 62.5 
Barrels per hour, motor... 4.84 ft 4.82 
Barrels per hour, engine. . 3.75 3; $2 
Increase in production due 
to motor drive 28.5 36.0 


Full consideration is given to the electrification of 
gathering and line pumps, vacuum pumps, compressors 
and circulating pumps for casing-head gasolene plants, 
dehydrators, machine shops and lighting.—General 
Electric Review, July, 1920. 
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Research in Progress and Completed 


investigations which have been completed are, in the 
interest to the field we 
erve, details thereof will be presented in other parts of this 
yvaper. Contemplated research or that which appears to have 
imited appeal will be only briefly reported in this section, but 
investigator or 
Readers are referred to the de- 
“Digest of Electrical Literature’ for investigations 
other journals. The news and engineering sections 
followed for research reported before technical 
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‘ORONA IN STATOR COILS. 

During the past two or three years we have done considerable 
work on the effects of corona on various kinds of insulating 
materials as applied to stator coils for high voltage alternating- 
current generators and on the best means of taking care of it 
so as to prevent deterioration of the insulation. We find that 
the so-called corona sheath on coils is not entirely satisfactory, 
as it is too flimsy and easily damaged. There is room for 
research regarding the effects of corona on built-up mica in- 
sulation, as well as other materials, and on the effects of 
temperature and humidity upon the action of corona on various 
kinds of coils. This problem is of great importance since high- 
voltage machines are now being built in such large sizes and 
are being worked at much higher temperatures than was 
customary a few years ago.—R. B. Williamson, Milwaukee, Wis. 


HEAT DISSIPATION, INFLUENCE OF AIR VELOCITY AND 


OF ANGLE OF INCIDENCE ON. 

Tests were made on the dissipation of heat from the surfaces 
of the coil ends of turbo-generators. A heater having the 
same cross-section as the coil ends—i.e., about 4 cm. square 
and 50 cm. long—was constructed and covered with the typically 
treated cloth wrapper that is used on such coil ends. The 
temperatures just under the wrapper ard on its outside surface 
were measured by means of thermocouples made from 0.13-mm. 
copper and constantan wire. The heater was placed in a cur- 
rent of air which could be given various velocities from 0 m. 
to 100 m. per minute. Observations were taken of the internal, 
surface and room temperatures for various inputs and air 
velocities. The distribution of the velocity in the air stream 
was determined by means of a Pitot tube made from hypodermic 
needles. For a definite input or dissipation per unit area the 
temperature excess of the surface above that of the tem- 
perature of the air stream was found to vary approx‘mately 
inversely with the velocity. The watts dissipated per unit area 
varied directly as the temperature excess for each constant air 
velocity. A very marked difference was found between the 
amounts of heat dissipated when the air was blowing at right 
angles and when at an angle of 45 deg. For an air velocity 
of 100 m. per minute and a definite input the temperature 
excess of the surface of the heater above air temperature when 
the heater was at right angles to the air stream was found 
to be 40 per cent more than when it was at an angle of 45 deg. 
to the air stream. A somewhat similar condition was also 
found to hold for a small coil of wire 3 mm. in diameter. The 
thermal conductivity of the material used for such wrappers 
was found from a large number of determinations to be 0.00030 
ealories per degree Centigrade per centimeter per second. 
—T. 8S. Taylor, Pittsburgh, Pa. 


HYDROGEN ION RECORDER. 


A hydrogen ion recorder and controller has been developed 
which will find many applications where it is desired to record 
or control the hydrogen ion concentration in industrial processes 
or research work. With this instrument changes in acidity or 
alkalinity may be readily followed or controlled.—Leeds & North- 
rup Company, Philadelphia. 


NSULATORS, MATERIAL FOR, RESISTANT AT HIGH 
TEMPERATURES. 

A new material for high-tension insulators has been developed 
which can withstand a considerably higher degree of heat than 
the usual porcelain. For example, a certain sample of con- 
ventional porcelain will have a resistance of 2 megohms at 
about 370 deg. C. An exactly similar piece made of the “new 
body” has a resistance of 2 megohms at 627 deg. C. An ideal 
material to be sought is one wherein the quartz is dissolved 
as completely as possible in feldspathic magma.—W. D. A. Peas- 
lee, Huntington, W. Va. 


LAMPS, INCANDESCENT, RIBBON, VERSUS WIRE FILA- 





MENTS FOR FLASH SIGNALING. - 
Owing to the quantity of material in a ribbon filament being 
much less than that in an equivalent wire filament, one should 
expect in going from a wire filament to a ribbon filament either 
a considerable increase in signaling speed or, without a reduction 
in speed in a gas-filled lamp, a possibility of change in atmos- 
phere to one involving a decreased gas loss (higher efficiency ). 
A lamp containing a ribbon filament in argon, as proposed ‘by 
our laboratory, was tested in comparison with the best existing 
lamp for the same purpose and gave speeds and efficiencies in 
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favor of the former special lamp of the order respectively of 
1.6 and 1.25.—A. G. Worthing, Nela Research Laboratory, 
Cleveland, Ohio. 


RUBBER GOODS, THE EXTRACTION OF. 


A complete study has been made of the various extracts as 
determined in the analysis of rubber goods. The advantages of 
the use of mixed solvents, namely, acetone-carbon bisulphide 
and acetone-chloroform, over the methods previously employed 
have been studied with considerable detail. A mixture of 55 
per cent carbon bisulphide and 45 per cent acetone by volume, 
boiling constantly at 34.25 deg. C., is adopted rather than the 
acetone-chloroform mixture because of the less solvent effect 
of the acetone-carbon bisulphide mixture on the rubber. This 
makes it possible to eliminate the extraction with chloroform 
and to determine free sulphur directly in the extract provided 
the bisulphide is properly purified before use. A large number 
of figures have been obtained to show the distinct advantage of 
the use of a mixed solvent over the separate extractions with 
acetone and chloroform, particularly in cheap compounds when 
the material is not all removed by the separate extractions.— 
S. W. Epstein and B. L. Gonyo, Bureau of Standards, Wash- 
ington, D. C. 


SYNCHRONOUS MOTOR, PROPERTIES OF V-CURVES. 


The V-curves (or rather the complete O-curves), each of 
which corresponds to a different value of power, may be looked 
upon as contour lines of a surface of sugar-loaf shape. Like- 
wise the series of concentric circles, which represent the locus of 
the current vector for various constant values of power, may also 
be considered to be contour lines of a surface of revolution, 
and this particular surface happens to be a paraboloid of revolu- 
tion.—A. 8S. Langsdorf, Washington University, St. Louis, Mo. 





Suggestions for Research 


ANNEALING, ELECTRIC, OF NON-FERROUS METALS. 


It is desirable to develop a method of annealing non-ferrous 
metals in an electric furnace or by passing electricity directly 
through them. The main object would be to avoid the oxidation 
which occurs in gas furnaces and which requires a troublesome 
and expensive pickling process to remove. Some work has been 
done in this direction, particularly in England, but with little 
or no commercial success. Metallurgical research on the effects 
of various methods of annealing on the physical properties of 
the non-ferrous metals is not alone sufficient; the question of 
quantity production is of paramount importance.—N. 8S. Dia- 
mant, Lockport, N. Y. 


AUDION, USE OF, FOR VOLTAGE OR SPEED REGULATOR 


OF ELECTRICAL MACHINERY. 

The audion or thermionic valve has the property of not 
allowing any appreciable current to pass through it until the 
voltage has reached a certain limit, beyond: which the device 
acts as an amplifier. It would seem that th!s property could 
be utilized in the field circuit of an electric generator for 
automatically keeping the voltage constant. A similar arrange- 
ment in the field circuit of a motor might be made to keep its 
speed constant.—Editorial Suggestion. 


CLUTCH, ELECTROMAGNETIC, FOR DIESEL MARINE 


ENGINES. 

One of the principal difficulties in the use of oil engines for 
marine propulsion, especially for tugs, is the impossibility of 
throttling an oil engine down for the very low speeds necessary 
for maneuvering in a harbor. A simple electromagnetic clutch 
is desired which at a high speed would couple the engine shaft 
and the propeller shaft rigidly, but which would permit speed 
reduction of the propeller shaft to a very low value without 
affecting the speed of the engine. The clutch may be of the 
induction-motor type, with power converted into heat in sec- 
ondary resistances. The efficiency at low speeds is immaterial, 
and the engine may run at nearly its rated capacity at all 
speeds. Such a clutch in sizes up to several hundred horse- 
power would materially promote the use of Diesel engines on 
smaller vessels.—Editorial Suggestion. 


CONTACT RESISTANCE. 


I should suggest research on the resistance of metallic con- 
tacts, so as to provide data for the design of electric switches, 
circuit breakers and contact makers of all kinds through a wide 
range of capacities. The investigation should include the con- 
tact resistance of various metals, such as copper, brass, phos- 
phor bronze, steel and iron, the variation of the contact resist- 
ance with the pressure over the entire range from zero to the 
pressure at which the structure breaks down, and the resistance 
between various curvatures of contact points, as well as flat 
surfaces. A study should also be made of the resistance at 
laminated contacts and contacts formed by the end edges of 
flat springs.—2Z. Jacobi, Milwaukee, Wis. 


POWER STATIONS, STABILITY OF 


When two or more interconnected alternating-current power 
plants or sections of a plant experience a disturbance, such as 
a short circuit somewhere on the system, a condition of in- 
stability may result causing individual generators or groups of 
alternators to fall out of step. If the synchronizing power of 
the machines is sufficient, they pull in step after some oscilla- 
tions or “hunting.” Under more aggravated circumstances the 
so-called “slipping’’ takes place, one group of machines run- 
ning slightly faster or slower than the rest, unable to pull into 
synchronism on account of too great a difference in speed. A 
case of slipping is treated by Dr. C. P. Steinmetz in his A.1.B.E. 
convention paper, June, 1920. Further theoretical and experi- 
mental investigations are ‘desired with the view of determining 
various factors which make slipping more difficult. This prob- 
lem is going to be of increasing importance with the growth of 
large interconnected systems.—Editorial Suggestion. 


TELEPHONE, AUTOMATIC, DIALING. 


Properties of telephone lines might be investigated in rela- 
tion to automatic dialing—three-wire and two-wire. The in- 
vestigator should first become familiar with the subscriber’s 
line circuit from telephone to switch, including the operation 
of the apparatus in the switch which is concerned with the 
selector. The investigation should cover the effect of resist- 
ance, inductance, leakage and capacitance upon the impulse 
delivered to the motor magnet. The investigation may be both 


mathematical and experimental.—A. B. Smith, Chicago, Ill. 
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the needs of individual public 

utilities are to be issued by the 
Interstate Commerce Commission 
under a new service order which 
takes the place of the former order 
assigning cars for the use of these 
utilities under priority regulation. 
Absolute open-top-car priority for 
coal transportation is to be enforced, 
with the object of providing carry- 
ing facilities for a minimum weekly 
production of 12,000,000 tons. 


Gite ne permits to take care of 


Sat LAKE City has been deter- 
mined upon as the meeting place of 
the 1921 convention of the American 
Institute of Electrical Engineers, 
and the week of June 21 as the date. 
The midwinter convention in New 
York City will be held on Feb. 23 to 
Feb. 25. 


SEVEN additional societies have 
become charter members of the Fed- 
erated American Engineering So- 
cieties, bringing the total number so 
far to seven local and six national 
societies, with a combined member- 
ship of 37,171. 


A MEETING of the A. I. E. E. 
standards committee showed close 
co-operation between this and the 
corresponding committees of other 
American engineering associations 
and the American representatives on 
the International Electrotechnical 
Commission in the matter of rating 
electrical machinery. 


OPTIMISM as to the prosperity of 
public utilities was expressed by 
Samuel Insull in an address to Com- 


monwealth Edison Company em- 
ployees. 
BELIEF in the inherent stability 


of the electric railway industry was 
expressed in President Pardee’s ad- 
dress before the Atlantic City con- 
vention of the National Electric 
Railway Association. 


ADOPTION of a standardized at- 
tachment plug for all appliances was 
favored by a meeting of the Heating 
Appliance Section of the Associated 
Manufacturers of Electrical Sup- 
plies, 


A STATEMENT made public by the 
American Wholesale Coal Associa- 
tion is to the effect that there is no 
shortage of bituminous coal and that 
the prevailing high prices and re- 
strictions are without justification. 


THE FUTURE of the Jovian Order 
will be decided at the eighteenth an- 
nual convention, to be held at St. 
Louis Nov. 18 and 19. 


TEsTs carried out by the wiring 
committee of the N. E. L. A. show 
that some brands of No. 16 heater 
cord are a hundred times more dur- 
able than others. 


Prices of electrical goods are well 
maintained in all sections except the 
East. Jobbers in New England and 
New York State, however, are cut- 
ting prices in an endeavor to move 
large stocks. Wire is quoted lower 
owing to lower copper and cotton 
prices. Collections everywhere are 
lengthening, even some of the large 
utilities taking more time to meet 
their accounts. . Credits naturally 
are much tighter. Jobbers are 
watching dealers’ stocks and not at- 
tempting to unload on contractors ex- 
cept in the East. Deliveries are 


News 
in Brief 


Summary of Market 
Conditions and of Re- 
cent and Approaching 

Happenings of Im- 
portance to the 
Industry 


better and shortages are reported in 
a few lines only. Building opera- 
tions still hang fire. 


Prospects for farm-lighting-plant 
sales are improving with the close of 
harvest and the opening of country 
fairs, although the market for agri- 
cultural produce is dull. 


THE EXTENT to which the output 
of electrical automobile accessories 
will be affected by the slump in the 
automobile market is uncertain, the 
lamp producers being in a better 
position than storage-battery or wire 
manufacturers because of the local 
character of their trade. 


Powers of the Nebraska State 
Railway Commission have been en- 
larged by a constitutional amend- 
ment carried by the voters. An in- 
dustrial commission designed to pre- 
vent strikes in public enterprises has 
also been authorized. 


NEW CAPITAL stock to the value of 
a little more than $5,000,000 is of- 
fered at par to its present stock- 
holders by the Commonwealth Edi- 
son Company of Chicago. 


TWENTY per cent reduction in the 
use of electric service is asked of 
its customers by the Milwaukee Elec- 
tric Railway & Light Company in 
order to avert a tie-up until it can 
start up a 20,000-kva. unit at the 
plant now being built. 





AFTER an animated debate between 
open-shop and closed-shop members 
of the National Association of Elec- 
trical Contractors and Dealers, it 
was determined at the Baltimore 
convention to continue the labor 
committee for another year. 


A SUCCESSFUL meeting was held at 
Washington on Thursday and Fri- 
day of last week by the newly or- 
ganized Water Power League of 
which Dr. George F. Swain of Har- 
vard has accepted the presidency. 


AUTOMATIC substations were dis- 
cussed at the meeting of the Provi- 
dence Section, A. I. E. E., G. H. 
Roosevelt of the General Electric 
Company and R. J. Wensley of the 
Westinghouse company making the 
main contributions. 


ACHIEVEMENTS of electrotechnical 
pioneers were celebrated by Dr. 
Elihu Thomson and Dr. M. I. Pupin 


before the Philadelphia Section 
meeting of the A. I. E. E. 
ILLUMINATION in its relation to 


safety is to be discussed on Friday 
next at a joint meeting of the New 
York Section, I. E. S., and the 
American Society of Safety Engi- 
neers. 


INCREASING use of high-voltage 
cables and a growing interest in in- 
terconnection are said by R. F. 
Schuchardt of the Commonwealth 
Edison Company to have impressed 
him in a recent European trip as 
outstanding facts in the electrical 
world. 


PRIVATE and state-owned hydro- 
electric plants are being co-ordinated 
for successful conservation of water 
and fuel through the triple intercon- 
nection of the New England Power 
and Boston Edison companies and 


the Metropolitan Water Board 
plants at Sudbury and Clinton, 
Mass. 

CALIFORNIA electrical interests 


have formed a joint committee to 
discuss safety codes and assist the 
Industrial Accident Commission. 


EXPENDITURE of more than $40,- 
000,000 in the extension of its Big 
Creek and San Joaquin River hydro- 
electric projects is contemplated by 
the Southern California Edison Com- 
pany. 

PROMINENT engineers will debate 
the relative advantages of electric 
and steam locomotives next Friday 
at a joint meeting of the A. I. E. E. 
and the A. S. M. E. in New York. 


PERMISSION to lease part of an in- 
dustrial power plant has been asked 
by the Pacific Gas & Electric Com- 
pany in an effort to overcome the 
shortage of electrical energy caused 
by the long drought in California. 
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California Electrical Interests Combine to 
Discuss Safety Codes 


JOINT committee has recently been formed in Cali- 

fornia to consider such safety matters or safety 
legislation as will be of general interest to the electrical 
industry and will represent California in this respect 
and assist the California Industrial Accident Commis- 
sion in the application of its safety orders. The com- 
mittee represents the following organizations: Pacific 
Coast Division of the N. E. L. A., the A. I. E. E., 
California Electrical Contractors and Dealers’ Associa- 
tion, Manufacturers’ Safety Association, Pacific Coast 
Division of the Electrical Supply Jobbers’ Association, 
San Francisco Electrical Development League and Cali- 
fornia Association of Electrical Inspectors. 


Insull Sees Better Times Ahead for 
Public Utilities 


UBLIC confidence in public utilities is increasing, 

declared Samuel Insull in an address delivered in 
Chicago, Tuesday, to 1,800 of the Commonwealth 
Edison Company’s employees. This is shown by the 
relief which has been granted utility companies during 
the past two years and which could not have been 
obtained if the public utility commissions, according to 
Mr. Insull, had not been supported by the people in the 
communities served. 

That the darkest days of this period have passed, as 
far as the utilities are concerned, is the belief of the 
speaker, and better times are ahead. When hard times 
come, Mr. Insull pointed out, the operating expenses of 
central stations go down much more rapidly than their 
revenues, so that net earnings are maintained. There 
is no better opportunity for acquiring utility securities 
than at times like the present when they are selling at 
a low price. The market price of outstanding securities 
of this kind has dropped in order to bring their interest 
yield up with the current price of money; but as the 
price of money and commodities goes down the market 
price of public utility securities will advance. 





Stability of Electric Railway Industry 


Theme of A. E. R. A. President 


TLANTIC CITY was again the annual meeting place 

of the American Electric Railway Association this 

week, its convention opening on Tuesday, Oct. 12. 

Finance, public relations and labor were prominent 
among the topics discussed. 

J. H. Pardee, the retiring president, in his annual 
address, in speaking of the general situation, declared 
that statistics show large earnings and increased riding 
and that only a few companies are in that desperate 
financial condition that confronted nearly all of the 
companies two years or even a year ago. This, he held, 


emphasizes the inherent stability of the industry and 
that it is performing a necessary service. A most 
encouraging sign of the present time, in so far as the 
electric railways are concerned, Mr. Pardee said, is 
the growing public recognition of common-sense 
principles in dealing with the electric railway situation. 


Membership in Federation Growing 


NNOUNCEMENT is made that seven additional 

societies have become charter members of the 
Federated American Engineering Societies, bringing 
the total number to date up to seven local and six 
national societies, with a combined membership of 37,- 
171. The seven new member societies are the American 
Institute of Chemical Engineers, the Engineering 
Society of Buffalo, the American Institute of Mining 
and Metallurgical Engineers, the Society of Industria) 
Engineers, the Kansas Engineering Society and the 
Alabama Technical Council. These societies all expect 
to send delegates to the meeting of the American 
Engineering Council on Nov. 18 and 19. 

The American Institute of Electrical Engineers has 
appointed the following members as representatives on 
the American Engineering Council: Comfort A. Adams, 
A. W. Berresford, H. W. Buck, F. L. Hutchinson, W. A. 
Layman, William McClellan, L. F. Morehouse, L. T. 
Robinson, Charles S. Ruffner, Charles F. Scott, L. B. 
Stillwell and Calvert Townley. 





Emergency Coal Needs of Utilities to Be 
Taken Care of by Special Permits 


Y A NEW service order, No. 21, the Interstate 

Commerce Commission has arranged to issue special 
permits to take care of individual cases of distress 
among public utilities instead of permitting the as- 
signment of cars to public utilities generally. These 
special permits are by the new order made mandatory 
on the railroads. Applications for relief should be 
forwarded to the National Committee on Gas and Elec- 
tric Service. Each of these applications will be con- 
sidered by a committee of three appointed by the 
Interstate Commerce Commission as follows: W. L. 
Barnes, executive manager of the division of car service 
of the American Railroad Association; D. B. Wentz, 
president of the National Coal Association, and George 
W. Elliott, secretary of the National Committee on Gas 
and Electric Service. 

The text of the new service order regarding the 
handling of coal for public utilities is as follows: 

It is ordered that, effective Oct. 15, 1920, and until further 
order of the commission, all common carriers by railroad 
within said territory to the extent that may be necessary 
in order that public utilities which directly serve the general 
public under a franchise therefor with street and interurban 
railways, electric power and light, gas, water and sewer 
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works; also ice plants which directly supply the public gen- 
eral y with ice; also hospitals, schools and other public in- 
stitutions of the United States, state or municipal govern- 
ments, may be kept supplied with coal for current use, but 
not for storage, exchange or sale, be, and they are hereby, 
to the extent that the commission or its agent or appointee 
thereunto duly authorized shall hereafter from time to time 
designate in individual cases, but not otherwise, authorized 
and directed to place, furnish and assign cars to coal mines 
for the transportation of such coal in addition to and with- 
out regard to the existing ratings and distributive shares for 
mines upon said railroad; provided that such coal shall not 
be subject to reconsignment and that a written report of the 
cars placed hereunder shall be made to the Interstate Com- 
merce Commission by the railroad placing the cars as often 
as once each week. 

Simultaneously with the issue of Service Order No. 
21, another order was handed down giving an absolute 
priority on open-top cars for use in coal transportation. 

This has been made necessary in order to meet the 
program mapped out for shipments to the Northwest 
by way of the lakes and at the same time’ start quantity 
distribution of domestic fuel in the Middle West. The 
cold snap early in October found most domestic users 
in the Middle West with inadequate supplies and re- 
sulted in the state public utilities commission refusing 


to wait longer before starting the distribution of do- 


mestic fuel in that territory. A minimum of 2,000 cars 
daily was necessary to initiate the distribution. The 
railroads were in no position to take cars out of the 
lake trade. This resulted in railroad officials calling 
a meeting in Washington at which they laid the situa- 
tion before the coal operators, representatives of the 
public utilities and others interested. It was found that 
the situation was one that would require further action 
on the part of the Interstate Commerce Commission. 

The new order has some advantages over the oid one. 
In the first place, it is mandatory on the railroads 
instead of permissive. It also gives what amounts to 
a super-rating which insures immediate supply. 

The National Committee on Gas and Electric Service, 
J. W. Lieb chairman, has represented the National 
Electric Light Association, the American Gas Associa- 
tion and the American Electric Railway Association 
throughout the existing coal crisis and will immediately 
set up the necessary machinery to care for the emer- 
gency requests of all public utilities. 


Salt Lake City to Be Meeting Place of 
Institute in 1921 

EETING in Philadelphia last week, the directors 
1 of the American Institute of Electrical Engineers 
took up the matter of settling upon the place where the 
1921 annual convention should meet and determined to 
accept the invitation of the UtahgSection to convene in 
Salt Lake City during the week beginning June 21., This 
proposal had the warm support of the Pacific Coast Sec- 
tion of the Institute. 

The meetings and papers committee renorted that 
plans were in progress for meetings in Chicago on Fri- 
day, Nov. 12; in Cleveland on a date in January to be 
fixed later; in New York on March 11,:and in Pitts- 
burgh on April 8 next. The midwinter convention will 
be held in New York on Feb. 23 to Feb. 25 inclusive. 

Bancroft Gherardi was appointed to fill the vacancy in 
the Institute’s representation on the board of trustees of 
te United Engineering Societies caused by the recent 
death of Dr, Samuel Sheldon. 
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Electrical Manufacturers’ Association 


Schedules Fall Meetings 


EARLY all the members of the Heating Appliance 
Section of the Associated Manufacturers of Elec- 
trical Supplies were present at the fall meeting of the 
section held in New York on Oct. 12. One of the prin- 
¢ipal matters considered at the meeting was the adoption 
of a standardized attachment plug for all appliances. 
This is favored by all members, and it is expected that 
definite action will be taken by the association in the 
near future. 
The schedule of meetings of other sections of the 
association to be held in New York City during October 
is as follows: 


Monday, Oct. 18.—Association rooms: Line Material Sec- 
tion, 2 p.m.; Industrial Lighting Fixture Section, 2 p.m. 

Tuesday, Oct. 19—Association rooms: Outlet Box Section. 
10 a.m.; Snap Switch Section, 10 a.m.; Lamp Receptacle 
and Socket Section, 2 p.m.; Attachment Plug Section, 4 p.m. 

Wednesday, Oct. 20.—Association rooms: Magnet Wire 
Group, 9:30 a.m.; Fuse Section, 10 a.m.; Knife Switch Sec- 
tion, 2 p.m.; Molded or Formed Insulation Section, 2 p.m. 
Yale Club: Rubber-Covered Wire Group, 12:30 p.m.; Wire 
and Cable Section, 7 p.m. 

Thursday, Oct. 21.— Association rooms: Air-Circuit- 
Breaker Section, 10 a.m.; Panelboard and Switchboard Sec 
tion, 10 a.m. Union League Club: Weatherproof Wire 
Group, 12:30 p.m. 

Friday, Oct. 22.—Association rooms: General standards 
committee, 10 a.m.; Signaling Apparatus Section, 2 p.m. 

Tuesday, Oct. 26.—Association rooms: Non-Metallic Con- 
duit Section, 10:30 a.m.; Rigid Conduit Section, 2 p.m. 

Wednesday, Oct. 27.—Association rooms: Armored-Con- 
ductor Section, 10 a.m. 





Contractors Vote to Continue Labor 
Committee 


FTER a spirited debate the National Association of 
Electrical Contractors and Dealers voted at the 
annual convention held last week in Baltimore to con- 
tinue the labor committee. The appoinment of this 
committee was authorized at the Milwaukee convention 
last year for the purpose of conferring with labor in 
order that electrical contractors might be able to nego- 
tiate with organized labor in securing stability of labor 
contracts. The committee presented its report last 
Thursday, showing that it had been organized, but that 
nothing had been accomplished and that the members 
had resigned. 

The presentation of this report precipitated an intense 
discussion on the propriety of the association’s having 
negotiated with organized labor, the contention of the 
open-shop adherents being that by recognizing unionism 
the association placed them in a trying position. The 
discussion went so far as to bring forth a resolution to 
make it forever impossible to discuss any of the mani- 
fold phases of the labor topic at any future convention 
of the association. 

Contractors operating closed shops brought before 
the,convention their need for a conciliatory committee. 
They said frankly that in their opinion the fears of the 
open-shop employers on this matter were imaginary and 
urged that the association should not rescind its action 
of last year but give the labor committee another year 
in which to demonstrate whether it had a function and 
could perform it. This latter view finally prevailed by 


a slight majority, and as a result another labor com- 
mittee will be appointed. 
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Society for Electrical Development to 


Issue Christmas Sales Service 
ITHIN the next few days the Society for Elec- 
trical Development will issue its November sales 
service bulletin, devoted entirely to advertising sugges- 
tions and material for an intensive Christmas sales cam- 
paign. Features of the campaign material to be issued 
this year are a five-piece window display cutout, hand- 
lettered invitations for electrical merchants to mail to 
prospective customers urging a visit to their shops, 
folders and booklets describing appliances suitable for 
gifts, lantern slides and poster stamps. In addition 
there will be suggested newspaper advertisements. This 
material will be ready for distribution by Nov. 1. 
That the electrical dealers must meet keen competition 
for the Christmas trade from other businesses this 
year was emphasized by James M. Wakeman, general 
manager of the society. He pointed out that many 
merchants have made plans for large advertising cam- 
paigns and said that any electrical merchants who are 
laboring under the impression that it will be unneces- 
sary to make particular efforts to secure a satisfactory 
volume of Christmas sales will be disappointed. 


Schuchardt Tells of Developments in 


European Electrical Practice 

N HIS return from a visit to England and France, 

where he went to study new electrical develop- 
ments, R. F. Schuchardt, electrical engineer of the Com- 
monwealth Edison Company of Chicago, in a brief inter- 
view with an ELECTRICAL WORLD representative, spoke 
of a number of things of interest to American engineers. 
Among them is the relatively greater tendency in 
Europe to make use of high-voltage cables. Twenty- 
thousand-volt to 33,000-volt cable work is comparatively 
frequent, and at one plant a three-conductor cable for 
55,000 volts is being manufactured for use in Belgium, 
and ratings even as high as 60,000 volts are planned. 
There is also a greater development of mercury-arc 
rectifiers, sizes up to 500 kw. and 700 kw. having been 
made, while sizes up to 1,500 kw. and for 3,000 volts 
direct current are considered as practicable. 

“Europe in general,” said Mr. Schuchardt, “appre- 
ciates that it must supply its power requirements more 
economically than in the past and that this means inter- 
connected systems and mass production. There is 
naturally a good deal of interest in those American 
systems in which this has been done with marked 
success, though the splendid example of the northeast 
coast system in England, a pioneer in this work and 
in the utilization of waste gases, is also studied with 
interest. The British Electricity Commission is devot- 
ing nearly all of its attention to this question, and on 
the continent also interconnections and so-called super- 
power houses are being erected. 

“Several of these new stations employ the iron-clad 
switchgear which has found much favor in England 
but is almost unknown in America. The latest develop- 
ment in this line is a switch rated at 1,500,000 kva., 
rupturing capacity at 12,000 volts, with isolators or 
lisconnections in oil tanks and with all parts thoroughly 
nterlocked. The aim has been to make this important 
part of the station as nearly foolproof as possible. The 

ize of the units in these stations ranges from 20,000 

w. to about 25,000 kw., and one, station in France is 
esigned for 40,000-kw. units.” 
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A. I. E. E. Celebrates Discoveries of 

Ampere, Arago, Davy and Oersted 
]* izetinies te meetings of the American Institute of 

Electrical Engineers were resumed at Philadelphia 
on Oct. 8, under the lead of President A. W. Berresford, 
with a memorable program celebrating the centennial 
of early electrical discoveries. Dr. Elihu Thomson, the 
well-known consulting engineer of the General Electric 
Company, and Dr. M. I. Pupin, professor of electr-- 
mechanics at Columbia University, were the principal 
speakers. These two men, who are themselves dis- 
tinguished for original and pioneer electrical investiga- 
tions, gave an intimate interpretation of the experi- 
ments of Ampére, Arago, Davy and Oersted. Dr. 
Thomson in his characteristic and fascinating style pref- 
aced his remarks with a review of the early electrical 
work in this country and referred to Philadelphia as the 
birthplace of this work. It was there that Franklin’s 
experiments were performed, the achievements of 
Morse recorded, the first electric lamp displayed and the 
Franklin Institute organized. It might be added that 
Philadelphia was also the place where Dr. Thomson 
himself more than forty years ago began his career 
first as a teacher of electrical subjects and then as an 
inventor of devices which since have been the very 
foundation of electrical development in the United 
States. ' 

In the course of his address Dr. Thomson read from 
the early works describing the experiments of Ampére 
and Oersted, explaining the action of the compass 
needle in the field of a conductor carrying an electric 
‘urrent. Throughout his talk the actual experiments 
performed by these pioneers one hundred years ago were 
nerformed with replicas of the apparatus they used. 
Much credit is due to Prof. Harold Pender for the prep- 
aration of this apparatus. 

In his address Dr. Pupin discussed in a masterful 
manner, from a philosophical viewpoint, the influence of 
hese early discoveries and the part they have played 
‘n developing electrical science. He reviewed the early 
studies of the physical forces of the universe, leading up 
to the. discoveries of Ampére and Oersted, which 
related to the dynamics of the electrical science. 

During the afternoon preceding the evening session 
at which Dr. Thomson and Dr. Pupin spoke two 
technical papers were presented, one on “Economic Study 
of Secondary Distribution,” by P. O. Reyneau and 
H. P. Seelye of the Detroit Edison Company, and the 
other on “Electrical Demand Measurements,” by P. A. 
Borden of the Hydro-Electric Power Commission of 
Ontario. The former was a detailed study of the funda- 
mental considerations in selecting economical wire sizes 
and combinations of secondary installations. From an 
analysis of curves and other data the authors drew con- 
clusions on (1) the most economical voltage drop, (2) 
the most economical transformer spacing, (3) the most 
economical transformer size, and (4) the most econom- 
ical wire size. 

Mr. Borden took up the subject of demand measure- 
ment through a study of the quantity measured and 
showed by numerous lantern slides the characteristics 
of meters now available and the records they produce. 
The study was based upon practical loads leading to con- 
clusions which indicate that since heating follows a 
logarithmic rather than an arithmetical law, the 
logarithmic average is fully as justifiable as the arith- 
metical for a basis of demand measurement 
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To Discuss Relative Advantages of Steam 


and Electric Locomotives 


T A JOINT meeting of New York, metropolitan and 
railroad sections of the American Institute of 
Electrical Engineers and the American Society otf 
Mechanical Engineers to be held at the Engineering 
Societies Building on Oct. 22 a number of prominent 
engineers will discuss the relative advantages of modern 
steam and electric locomotives. 

The subject will be introduced by Frank J. Sprague, 
consulting engineer. The advantages of electric loco- 
motives will be presented by A. H. Armstrong, chair- 
man electrification committee, General Electric Company, 
and F. H. Shepard, director of heavy traction Westing- 
house Electric & Manufacturing Company, and the ad- 
vantages of steam locomotives by John E. Muhlfeld, of 
the Railway and Industrial Engineers, Inc., and another 
speaker not yet announced. The electric point of view 
will be discussed by C. H. Quinn, chief electrical engi- 
neer Norfolk & Western Railway Company; A. L. Ral- 
ston, mechanical superintendent New York, New Haven 
& Hartford Railroad; R. Beeuwkes, electrical engineer 
Chicago, Milwaukee & St. Paul Railway, and E. B. 
Katte, chief engineer electric traction New York Cen- 
tral Railroad, and the steam point of view by W. L. 
Bean, assistant general mechanical superintendent New 
York, New Haven & Hartford Railroad; A. W. Gibbs, 
chief mechanical engineer Pennsylvania System; F. H. 
Hardin, chief engineer of motive power New York 
Central Railroad, and William F. Kiesel, Jr., mechanical 
engineer Pennsylvania Railroad, after which the dis- 
cussion will be closed by George Gibbs, consulting en- 
gineer Pennsylvania Railroad. 


Coal Wholesalers State High Prices for 
Bituminous Coal Are Unjustified 


HE executive committee of the American Wholesale 

Coal Association, in a public statement, says that 
at a meeting in Washington on Oct. 6 it made a thorough 
canvass of the present coal situation and as a result 
it feels justified in advising the members of the asso- 
ciation and the public generally as follows: 

“The American people some months ago were of the 
opinion that there was danger of an impending short- 
age of bituminous coal. The satisfactory production 
since July 1 has proved the momentary alarm to have 
been unfounded. 

“Abnormally high prices were paid by the consumers 
while they were animated by the fear of possibly im- 
pending famine. These prices are now placed wholly 
out of line by the quite satisfactory production. 

“For a while many restraints were put upon distribu- 
tion of bituminous coal, with the result that retail deal- 
ers were unable to fill urgent orders. Since the supply 
promises to be abundant there is no reason for con- 
tinuing any such restrictions. Due allowance should 
be made by the public for the fact that this statement 
relates only to soft coal and for the further fact that 
retailers cannot do all of their normal winter business 
in a month or two. They have not and cannot get the 
equipment necessary for such a feat even if they could 
get the coal. 

“It is the opinion of the committee that a great 
change in the whole market situation is imminent. 
Therefore it suggests to buyers of bituminous coal who 
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have a month’s supply in storage that they confine pur 
chases to immediate needs.” 

It is well known that this committee has been very 
active in trying to prevent public utilities from securing 
priority privileges in the assignment of coal cars. 


“Illumination and Safety”’ to Be Discussed 


at Joint Meeting 


N FRIDAY evening next, Oct. 22, the New York 

Section of the Illuminating Engineering Society 
will meet with the American Society of Safety 
Engineers at the Enginering Societies Building, New 
York, to listen to papers on the general subject of 
“Tllumination and Safety.” S. E. Doane will discuss 
“Elements of Good Industrial Lighting,” and S. A 
Hibben “Industrial Lighting Equipment and Its Main- 
tenance.” Other papers will be read. 


Need for Better Public Relations Seen 
by New York Utility Men 


HE best methods of presenting their cases to the 

public and how to conduct their affairs so that when 
the necessity arises for rate changes these may be 
effected without friction were the principal points of 
discussion at the sixteenth annual convention of the 
Empire State Gas and Electric Association, held at the 
Utica Hotel, Utica, N. Y., Oct. 7 and 8. 

The gains to be made by withdrawing from the 
merchandising field were pointed out by H. K. Stein, 
Genesee Light & Power Company, who maintained that 
this was the proper function of the contractor-dealers 
and should be left to them, thus relieving the central- 
station company of many petty troubles by eliminating 
unnecessary contact with the public. This view of con- 
tact with the public was the opposite of that of G. I. 
Vincent, Syracuse Lighting Company, as expressed in 
his paper on “The Consumer’s Viewpoint,” in that he 
thought a well-developed system whereby the consumers 
would have greater contact with the representatives of 
the utility companies would be of value. The plan he 
outlined contemplated the districting of a territory and 
the placing in each district of a competent man to attend 
to all calls for service. Doubt was expressed as to the 
possibility of finding sufficient qualified men. 

That more thorough education of employees in the 
business and policies of the companies will go far in 
cementing public good will was agreed. Another method 
of increasing public confidence is proper testing of all 
meters and publication of the results. Tests reported 
by H. W. Peck, Adirondack Power & Light Company, 
Schenectady, show that modern electric meters are 
generally within 2 per cent of being correct. 

Two papers-of particular interest to small utilities 
were those by O. E. Wasser, Assoeiated Gas & Electric 
Company, Ithaca, N. Y., on “Office Location and 
Arrangement,” and by P. B. Murphy, Potsdam Electric 
Light & Power Company, Potsdam, N. Y., on “Office 
Work,” which discussed the selection of office sites, 
arrangements of office interiors and record keeping. 

New officers were elected as follows: President, H. W. 
Peck, Schenectady; vice-president, E. H. Rosenquest, 
New York; second vice-president, E. H. Beals, Buffalo; 
treasurer, W. J. Welsh, Stapleton; secretary, C. H. B. 
Chapin, New York. E. C. Scobell of Rochester, H. L. 
Mann of Buffalo, S. J. Magee of Ithaca and H. M 
Brundage of New York are the executive committee. 
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Future of Jovian Order to Be Decided 
at November Meeting 


HE eighteenth annual convention of the Jovian 

Order has been called by Jupiter A. J. Binz of 
Houston, Tex., for Nov. 18 and 19, at St. Louis, Mo., at 
the American Hotel Annex. The convention will con- 
sist of business meetings only, held on the afternoon 
of the eighteenth and the forenoon and afternoon of the 
nineteenth. This meeting will from a Jovian standpoint 
be in some respects the most important annual gather- 
ing the order has ever known, for at it the future 
conduct of the order must be decided definitely. 


Louisville Public .o Hear About Essentials 
of Light and Power Business 


EGINNING Oct. 11 and continuing weekly until 

Dec. 20, the Electric Club of Louisville, Ky., in 
co-operation with the Engineers and Architects’ Club, 
will sponsor a series of eleven lectures covering the 
essentials of the central-station business. They are 
designed especially for the benefit of the non-technical 
man and deal with the power plant, distribution systems, 
interior wiring, meters, the sale of electricity, lighting, 
motors and industrial control, railway substation and 
car equipment and administration. Each lecture covers 
one subject and will be given by a specialist in that sub- 
ject. Lectures will occupy one hour, and one-half hour 
will be given to discussion. 


Automatic Substations Discussed at 
Providence 


DDRESSES by G. H. Roosevelt of the railway and 

traction engineering department, General Electric 
Company, and R. J. Wensley of the switchboard 
engineering division, Westinghouse Electric & Manu- 
facturing Company, were features of the meeting of the 
Providence (R. I.) section of the American Institute of 
Electrical Engineers upon ‘Automatic Substations” on 
Oct. 8. Engineers from places as far distant as 
Chicago and even San Francisco were present Mr. 
Roosevelt discussed, with C. M. Gilt, lighting engineer- 
ing department, General Electric Company, as joint 
author, “Automatic Systems for Lighting and Railway 
Service,” and Mr. Wensley outlined recent progress in 
“Industrial Automatic Substations.” Both papers were 
illustrated by lantern slides, and a comprehensive dis- 
cussion followed. W. C. Slade, superintendent of power, 
Rhode Island Company, Providence, was elected chair- 
man of the section for the coming year. 

In the discussion E. W. Allen, Chicago office, General 
Electric Company, pointed out that the large amount of 
feeder capacity required with hand operation is an 
obstacle in many cases to best distribution service. In 
future railroad electrification automatic substations will 
have to be considered, he said, as they offer advantages 
over both the 3,000-volt direct-current and the alternat- 
ing-current system of operation. Here appears to be 
the largest field of future service for the automatic 
substation. Mr. Wensley stated that his company has 
recently quoted prices to a central station on an auto- 
matically operated high-pressure steam plant with 
thermostatic control which is designed to furnish low- 
pressure steam to a building for heating service and to 
supply electrical energy to an Edison network. 

A. VY. Thompson, San Francisco office, General Elec- 
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tric Company, said that the load-limiting feature of the 
automatic substation tends to cut down the peaks in 
railway service and thus is advantageous to traction 
companies purchasing energy on demand basis. 

Mr. Allen asserted that at a substation of the auto- 
matic type near Camp Dodge trainloads of troops and 
army supplies were handled by a 300-kw. rotary-con- 
vertor installation with automatic control, whereas if 
hand-operated substation equipment had been in service 
the breakers would have had to be set for 1,000 kw. 

It was also brought out in the discussion that an auto- 
matic substation will soon be placed in coal-mining 
service, the apparatus being placed in a shaft pocket 
1,000 ft. below the ground. This will greatly reduce 
the copper investment. 

Nicholas Stahl, general engineer Narragansett Elec- 
tric Lighting Company, Providence, pointed out that 
the application of automatic control to the operation of 
synchronous condensers is an important field of service 
fer automatic substation equipment. Used in con- 
nection with super-power transmission lines, such 
installations will reduce the investment needed in prime 
movers and will save fuel. The charging current is 
extremely heavy on some lines of great length, and the 
provision of automatic control for synchronous con- 
densers will reduce overvoltage and facilitate regulation. 


Co-operative Plan Launched at 
Vancouver, B. C. 


HE British Columbia Electrical Co-operative Asso- 
ciation was launched on Sept. 21 at a rally and 
dinner held in Vancouver, B. C. This was by far the 
largest gathering of electrical men ever held in that 
city, numbering some 150 representatives of central 
stations, manufacturers, jobbers and contractor-dealers. 
Great enthusiasm marked the assembly and the success 
of the movement was considered assured. George Kidd, 
general manager of the British Columbia Electric Rail- 
way, was chairman and all the members of the 
advisory council were present. Every branch of the 
industry was represented by the speakers. Figures pro- 
duced set the sales bogie for greater Vancouver at 
$1,570,600, and it was estimated that only half of the 
possible sales of domestic appliances were being made. 
Plans of organization were outlined showing the 
division of the work of the advisory council into mer- 
chandising, accounting, advertising, store and window 
display, architects and contracting branches. 


A. W. Douglas on the Industrial Outlook 


ATURAL laws are no respecters of persons, de- 

clares Archer Wall Douglas, chairman of the 
committee on statistics and standards of the Chamber 
of Commerce of the United States, in his monthly report 
on general business conditions, just issued, and no price 
understandings or withholding of products from the 
markets can long maintain the price of a commodity. 
Prices are in a downward movement despite the fact 
that the an.»unt of currency in circulation is greater 
than ever before. 

Declines in food prices, Mr. Douglas says, are natu- 
rally following the abundant harvest. Corn is selling at 
half the prices of a year ago. Wheat, of which Canada 
has a great crop for export, is declining. Nothing has 
sufficed to keep up the price of cotton. More efficient 
and economical methods of marketing are called for if 
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the farmer is to receive his due return. Non-employ- 
ment is again reported, the strike fever is waning, and 
there will probably be no labor shortage in the coming 
months. Building continucs dead, despite figures of 
estimates—a characteristic example, Mr. Douglas holds, 
of the difference between statistics and cold facts. 





New Plant Will Relieve Milwaukee Power 
Shortage About Dec. 1 


HE Milwaukee Electric Railway & Light Company 

is advising its customers that a 20 per cent reduc- 
tion in the use of electric service is the only thing that 
can avert a tie-up in Milwaukee. In an interview with 
an ELECTRICAL WORLD representative President John I. 
Beggs said: 

“We are simply suffering the results of the stoppage 
of development of our facilities during the war period, 
and incidentally of the lessened output we are able to 
get from existing equipment because of the poor quality 
of fuel we are forced to take. We have a new plant 
under construction and expect to have one 20,000-kva. 
unit in service about Dec. 1, which will relieve the 
present acute situation. Until we are able to place the 
new plant in service the co-operation asked of the public 
in our advertisements will be necessary to prevent seri- 
ous public inconvenience.” 

The company is running very frank advertisements in 
the Milwaukee papers, telling the exact situation and 
appealing for a voluntary reduction of service by con- 
sumers between 7 a.m. and 7 p.m. each day. 


Geological Survey’s Figures on Energy 
Production and Fuel Consumption 


IGURES just issued by the United States Geological 
Survey for the month of July show a total produc- 
tion of electrical energy for the United States of 
3,609,319,000 kw.-hr., of which 1,414,177,000 kw.-hr. 
was produced by water power. The total production 
for the first seven months of 1920 is put at 25,421,- 
900,000 kw.-hr., an increase of 16.8 over the same 
period in 1919. In this period production by water 
power increased 10 per cent and production by fuels 
21 per cent. The Geological Survey’s figures are based 
on returns from about 3,000 power plants rated at 
100 kw. or more, including central stations, electric 
railways and other plants, the capacity of the plants 
submitting reports being about 90 per cent of the 
capacity of all plants listed. They agree closely with 
the figures published in the monthly tables of the ELECc- 
TRICAIL WORLD, bearing in mind that the latter do not 
include electric railways 
In the month of July electrical plants consumed 
2,943,775 tons of coal, 1,094,833 barrels of fuel oil and 
2,562,554,000 cu.ft. of gas. 


Bureau of Mines May Study Physiological 
Effect of Electricity | 


HAT more accurate knowledge may be available as 
to the physiological effects of direct and alternating 
current, O. P. Hood, the chief mechanical engineer of the 
Bureau of Mines, is anxious that the bureau shall make 
such an investigation a part of its next year’s program. 
In connection with the recommendation of a committee 
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of the American Mining Congress that the limits of 
direct-current voltage be increased, the Bureau of Mines 
has had numerous requests for data. 


A Durability Standard for Flexible Cords 


OME brands of No. 16 heater cord are shown to be 

more than a hundred times more durable than others 
in the records of tests conducted especially for the 
wiring committee of the National Electric Light Asso- 
ciation and presented at the meeting of the committee 
in Cleveland on Oct. 7. Eleven manufacturers sub- 
mitted for test twenty-six brands which were supposed 
to be standard cords approved by the Board of Under- 
writers and sold for general use. The figures given for 
each brand (names not published) are the averages 
obtained from tests of five samples. On this basis the 
best record for the bending test over an 8-in. (20-cm.) 
pulley was 343,000 bends and the worst cord withstood 
only 2,000 bends. The abrasion test consisted in passing 
the cords over a piece of a 12-in. (30-cm.) half-round 
second-cut file, and results with the different cords 
showed a variation from 8,360 to 286,000 passes. 

The cord which withstood the greatest amount of 
bending was below the average in the abrasive tests and 
vice versa. However, two of the brands came third and 
fourth respectively in both tests. A reasonable standard 
for the present was thought to be 50,000 bends and 
50,000 passes. One-half of the cords tested above and 
one-half below these figures in each test, and it was 
suggested that many of the cords could probably be 
improved at slight expense. 

Before the tests were begun practical men were asked 
to grade the cords, and although some of the ratings 
given by inspection were approximately as found by 
test, in many cases the actual tests of durability were 
entirely different. Furthermore, the tests indicated 
that the durability of the cords established in this man- 
ner is independent of the details of cord construction. 

The results have encouraged the committee and it 
now intends to have similar tests conducted on No. 18 
heater cord and on various kinds of lamp cord. 





Consumers’ Power Company Starts 
Record Frequency Changer 
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N SEPT. 15 the Consumers’ Power Company started 

its new 15,000-kva. frequency changer at the Elm Street 
plant in Battle Creek, Mich. This machine will operate in 
parallel with a smaller machine installed at Kalamazoo 
some years ago. The new machine, which is pictured above, 
ties the 30-cycle and 60-cycle, 140-kva. transmission system 
of the company together and is said to be the largest 
frequency changer in the world. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest. 





Electric Railway May Be Built Over 
Blue Ridge Mountains.—Despite the 
almost total cessation of electric rail- 
way extensions, preliminary work on a 
proposed 105-mile railway across the 
Blue Ridge Hills from Charlottesville 
to Blowing Rock, Va., has been done. 
This line would attain an altitude 
of 4,000 feet and have scenic character- 
istics. 

Big Power House Under Construction 
at Skowhegan, Me.—The substructure 
for the Central Maine Power Company’s 
new power house at Skowhegan, on 
the Kennebec River, is entirely com- 
pleted and the steel roof trusses are 
in place. Brick and stone for the walls 
are on the ground, and the structure 
will rapidly approach its final stage. 
The engineers are now engaged on the 
cofferdam, a more than ordinarily diffi- 
cult task on account of the extremely 
irregular river bed, where there are 
large boulders and loose, porous gravel 
to contend with. Five units will eventu- 
ally form part of this hydro-electric 
installation. 


New Zealand Starts Railroad Elec- 
trification.—Contract for the electrifica- 
tion of a section of the Midland Railway 
of New Zealand has been let to a Brit- 
ish company. The section to be 2lec- 
trified is known as “Arthur’s Pass” 
and connects the government railway 
systems on the east and west coasts. 
A great portion of the section is on a 
gradient of one to thirty-three and the 
summit is 2,400 ft. above sea level. The 
system to be used will be 1,500 volts 
direct-current overhead contact. An at- 
tempt to use coal dust from nearby 
mines as fuel will probably be made. 
This will be the first railroad electri- 
fication in New Zealand. 


Atlanta Company Gets Increased 
Rates.—Under a decision handed down 
by the Railroad Commission of Georgia, 
new rates for residential and commer- 
cial light and power, wholesale hydro- 
electric power, gas and street railway 
fares were made effective for all 
customers of the Georgia Railway & 
Power Company, Atlanta Ga., on Oct. 
1. Increases in residential lighting 
amounted to approximately 1s per 
cent; commercial retail power rates, 
approximately 94 per cent; commer- 
cial lighting rates, approximately 9% 
per cent; hydro-electric power rates, 
approximately 15 per cent. This order 
is the final decision on the petition of 
the company filed in the late spring. 
The increases granted amount to ap- 
proximately one-half of those which 
were requested. 
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Sespe Power Corporation Authorized 
to Go Ahead.—The Sespe Power Cor- 
poration, which plans the construction 
of five hydro-electric plants on the 
Sespe River, in Ventura County, Cal., 
the output to be sold to the Southern 
California Edison Company, has re- 
ceived authority from the Railroad 
Commission to raise funds by the is- 
sue of $2,000,000 in bonds and $1,000,- 
000 common stock. None of this money 
is to be expended, however, until there 
are sufficient funds on hand to con- 
struct the plants expeditiously. The 
corporation’s estimate of output, 197,- 
962,017.6 kw.-hr., is not concurred in 
ky the commission’s engineers, who 
hold that an average annual output of 
75,000,000 kw.-hr., is all that can be 
depended upon. 


London’s Electrical Supply in Admin- 
istrative Tangle—What with private 
companies, “local authorities,” as those 
administering municipal plants are 
called in England, the London County 
Council with its large powers, and the 
government commissioners appointed 
under the new electricity supply act of 
Parliament, the project of consolidating 
and improving the supply of electrical 
energy in the British capital has 
reached a tangle of which no immediate 
solution appears. It is held to be feasi- 
ble to agree on an engineering scheme 
that would bring about the desired ad- 
vance, but to get rid of vested adminis- 
trative interests is another question. 
One plan considered is for the London 
County Council to exercise its powers 
of purchase and unify the distribution, 
taking what additional energy it may 
require in future from the less con- 
gested areas outside. This, says a Lon- 
don contemporary, if done properly, 
would be worth doing “even at the cost 
of handsomely pensioning the officials 
who would become superfluous.” 


Warship Piloted Into Port by Radio 
Cable-—The method of guiding ships 
into port no matter how thick the fog 
which was explained in the ELECTRICAL 
Wortp for Sept. 4, page 497, received 
ar actual demonstration last week, 
when Commander Norton of the U. S. 
S. destroyer Semmes piloted his vessel 
from near the Ambrose Channel Light- 
ship through Lower New York Bay to 
Fort Lafayette, following a magnet- 
ized pilot cable. With the pilot-house 
windows covered by heavy canvas, the 
commander picked up the cable and 
guided the ship by “listening in” and 
steering to port or starboard as the 
volume of sound indicated his position. 
In this experiment the magnetic field 
extended about 1,200 ft. on each side 
of the cable, and the greatest depth 
encountered was 116 ft. The lightship 
end of the cable was grounded and an- 
chored with concrete anchors. In the 
Narrows the line had to be laid under- 
neath police, army and Western Union 
cables. Several radio experts who were 
on board pronounced the trial a suc- 
cess. The cost of equipping a vessel 
with receiving apparatus is put at 
$1,200, while delay because of fog may 
cost an ocean liner as much as $500 
an hour. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 
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West Virginia Public Utility Associa- 
tion.—The first annual meeting of this 
association to be held since 1917 took 
place at Charleston on Oct. 5. Herbert 
Markle of Bluefield has been elected 
president. 


Engineers’ Club of Philadelphia.—On 
Oct. 19 Norris L. Cooke will make an 
address at this club’s Tuesday luncheon 
on “The Inspiring Outlook for Amer- 
ican Engineering.” In the evening Rob- 
ert B. Wolf will discuss the operation 
of changing from a two-shift to a 
three-shift working day. 


St. Louis Electrical Board of Trade. 
—The first of the weekly luncheons of 
the St. Louis Electrical Board of Trade 
for 1920-21 was held Sept. 21 at the 
Hotel Statler. A. W. Douglas, chair- 
man of the committee of statistics of 
the United States Chamber of Com- 
merce, spoke on “Business Conditions 
the World Over.” Ell E. Bennett pre- 
sided. 


Joint Meeting of Engineers in Chi- 
cago.—Dr. Charles Proteus Steinmetz 
consulting engineer General Electric 
Company, Schenectady, N. Y., has 
promised to address a joint meeting of 
the Western Society of Engineers and 
the Chicago Sections of the American 
Institute of Electrical Engineers and 
the American Society of Mechanical 
Engineers in Fullerton Hall, Art Insti- 
tute, Chicago, at 8 p.m. Wednesday, 
Oct. 20. On Oct. 21 he is scheduled to 
address the Electric Club of Chicago. 





Coming Meetings of Electrical and 
Other Technical Societies 


British Columbia Association of Electrical 
Contractors and Dealers — Vancouver, 
B. C., Oct.. 19. 

International Association of Munici 
Electricians—New Orleans, ot 19.5 ory 

American Society of Safety Engineers — 
New York, Oct. 22. 

Association of Railway Electrical E e 
—Chicago, Oct. 38-31 mapper 

eee = Radio ee York, 

ov e 

Association of Iron and Steel Electrical 
Engineers—Philadelphia Section, Nov. 
6; Cleveland District Section, Nov. 8. 

Society of Naval Architects and Marine 
ee ee York, Nov. 11-12. 

Electrical Supply Jobbers’ Association — 
a. ate in November to be 


American Institute of Electrical Engineers 
hicago Section, Nov. 12. 

Electric Power Club — Hot Springs, Va., 
Nov. 15-18. 

Soutponsters Geographic Division, N. E. 

—Miami, Fla., Nov. 17-19. 

suet Order—st. Louis, Nov. 18 and 19. 

American Engineering Council—Washing- 
ton, D. C., Nov. 18-20. (For program 
see issue of Sept. 25, page 651.) 

American Physical Society—Cleveland, Nov. 
ati annual meeting Chicago, Dec. 28- 


American Society of Mechanical Engineers 
—New York, Dec. 7-10. 

American Association for the Advancement 
of Science—Chicago, Dec. 27-Jan. 1 
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Commission 
Rulings 


Important decisions of various stat« 


bodies involving or affecting elec- 


tric light and power utilities. 
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Accuracy of Meters.—Electric meters 
on a transmission line about 10 miles 
long which show losses, including trans- 
former losses at both ends of the line, 
of about 6.6 per cent are deemed by the 
Missouri Public Service Commission to 
register accurately. 


Business and Domestic Consumers 
Must Pay the Same Rates for Same 
Character of Service—It is discrim- 
inatory, the Public Service Commission 
of New York for the Second District 
has asserted, for an electric company 
to charge domestic consumers higher 
rates than business consumers for the 
same character of service, the differ- 
ence being based solely upon the char- 
acter of the consumer. 


State-Wide Policy of Virginia Com- 
mission.—The State Corporation Com- 
mission of Virginia recently took occa- 
sion to comment on the fact that most 
localities in the state appeared to think 
that a segregation of receipts and 
expenses and a valuation of a public 
service : company’s. property locally 
would result in the application of a 
lower rate in that locality than else- 
where. This conception, the commission 
said, was an erroneous one and by treat- 
ing the subject on a state-wide basis 
the commission would at any time be 
in a position to compel the company to 
give the best obtainable service in any 
locality without an increase in rates. 


*aying for Service Extensions.—In 
granting increased rates to the South- 
ern Sierras Power Company and the 
Holton Power Company the California 
Railroad Commission said, referring to 
the financial demands of the companies 
in connection with service extensions: 
“Tt does not appear that a modification 
of the rule is justified at the present 
time because of financial difficulties 
existing, with the exception that, pend- 
ing final decision of the commission, 
the Holton Power Company and the 
Séuthern Sierras Power Company 
should make all extensions without 
charge to applicants for lighting service 
where the cost of the same does not 
exceed $80 per consumer. Under the 
circumstances it is reasonable for the 
companies to call upon applicants desir- 
ing service to assist them by the ad- 
vance of money, it being understood, of 
course, that where the entire cost of 
an extension is advanced the company 
will pay interest thereon in cases where 
the company would make the extension 
without advance were money available.” 
The Holton company has two steam 
stand-by plants for service in the Im- 
perial Valley, but conditions make con- 
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tinuous steam service there uneconom 
ical. Until the growth of load in that 
region changes conditions the commis- 
sion holds that large consumers requir- 
ing continuous service must install their 
own stand-by. 


Sale of Municipal Power to a Public 
Utility—In granting conditional ap 
proval of a contract by which the 
County Electric Company agreed to 
purchase electrical energy from the 
Pompton Lakes municipal plant, the 
New Jersey Board of Public Utility 
Commissioners asserted that under the 
statute it could not approve such an 
arrangement unless the municipality 
joins with the company in making the 
application or there is filed with the 
board a copy of the resolution author- 
izing or ratifying the contract. 


Proper Apportionment of Coal Clause. 
—In granting in part a modified appli- 
cation of the Potomac Electric Power 
Company for permission to include in 
its rate an additional charge to cover 
the increased cost of coal and to vary 
in accordance with it, the Public Util- 
ities Commission of the District of 
Columbia observed: “From the evidence 
before it in this case the commission 
is convinced that the company is entitled 
to an increase in revenue, due prin- 
cipally to the increase in the cost of 
coal. The commission feels, however, 
that a coal clause such as that sug- 
gested by the company in its first appli- 
cation is objectionable inasmuch as 
there is less incentive to secure coal 
at the most advantageous price when 
it is known that the cost, whatever it 
may be, is automatically passed on to 
the consumer. As the increase in the 
cost of coal affects all consumers of the 
company, although in varying degrees, 
the commission believes that such in- 
crease should be borne as nearly as 
possible by each class in its proper pro- 
portion.” 


The “Wisconsin Rule” of Going- 
Concern Value.—In dissenting from the 
valuation theories of the engineers of 
the Montpelier & Barre Light & Power 
Company the Vermont Public Service 
Commission has expressed the opinion 
that the so-called Wisconsin rule of 
going-concern value was never intended 
to be applied to reimburse an operating 
company for losses incurred in opera- 
tion except for a limited period during 
the infancy of the business before it 
had grown to such a stage of maturity 
as to be expected to earn an adequate 
income. To attempt to apply the rule 
to operation over a period after the 
business had grown to such proportions 
as to call for the operation of the 
defendant’s plants to their full capacity 
would be to guarantee the operating 
company against all losses, while to 
carry the theory a step further would 
compel future patrons of the company 
to pay a rate which would not only be 
a fair return upon the value of the 
»roperty but also pay a debt which past 
patrons had failed to pay or make up to 
the company, a deficit so incurred as 
to have no relation to any possible 
theory of rate making. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 
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Scope of Review of Facts.—Not- 
withstanding the declaration of tthe 
public utilities act of California that 
the Railroad Commission’s determina- 
tions of matters of fact are not sub- 
ject to review, its determination on 
the question whether or not the facts 
existing are sufficient to bring the case 
within the scope of its power must be 
the subject of review, according to 
the Supreme Court of California, in 
Trauber vs. Railroad Commission, so 
far as it presents a question of law 
bearing on that subject, and the pro- 
vision that “conclusions” of the com- 
mission on the facts are final does not 
apply to facts necessary to the exist- 
ence of the jurisdiction of the commis- 
sion to act; but where the evidence 
in proof of such facts is substantial in 
character and justifies the inference or 
conclusion that the facts did exist, then 
such findings are binding and con- 
clusive and are not subject to court 
review. (191 Pac. 366.)* 

Negligence and Defective Insulation. 
—In affirming judgment against the 
Laclede Gaslight Company and dismiss- 
ing judgment against the Union Electric 
Light & Power Company in a suit for 
damages because of the death of a line- 
man from electric shock (Washburn vs. 
Laclede Gaslight Company), the Su- 
preme Court of Missouri found as 
follows: (1) That an electric lineman 
killed by contact with a live wire failed 
to wear rubber gloves provided for him 
did not make him guilty of contributory 
negligence where the regulations did 
not require him to wear such gloves 
while doing the work upon which he 
was engaged; (2) liability for negli- 
gence does not depend on the question 
whether with reasonable prudence the 
injury could have been foreseen but 
rests on anything which after the in- 
jury is complete appears to have been 
a natural and probable consequence of 
an act or omission; (3) where a lineman 
employed by one electric company 
brought his hand into contact with a 
dead insufficiently insulated wire be- 
longing to another company and thereby 
caused a short circuit through his body 
from a block and tackle charged by a 
high-voltage wire belonging to his em- 
ployer, which was also insufficiently in- 
sulated, his resulting death was not 
such a natural and probable outcome 
of the neglect properly to insulate the 
dead wire as to make the company 
owning it responsible for the fatality. 
(223 S. W. 725.) 


*The left-hand numbers refer to the 
volume and the right-hand numbers to the 
page of the National Reporter System. 
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Morse Dell Plain, vice-president and 
general manager of the Northern Indi- 
ana Gas & Electric Company, Ham- 
mond, Ind., who was elected president 
of the Indiana Electric Light Associa- 
tion at its recent convention, went to 
that state from Syracuse, N. Y., only 
about two years ago, but he has been 
active ever since his arrival, and his 
election to the presidency was a meas- 
ure of appreciation of the work he has 
done for the utilities of the state. Mr. 
Dell Plain started his public utility 
work in the Republic of Mexico, where 
he was for six years with the Central & 
South American Telegraph Company. 
He returned to the United States to at- 
tend Syracuse University, where he was 
a member of the class of 1905. Upon 
leaving college Mr. Dell Plain became 
connected with the Westinghouse Elec- 
tric & Manufacturing Company at East 
Pittsburgh, Pa., remaining about five 
years, and then returned to the public 
utility field as power engineer for the 
Syracuse Lighting Company. In Janu- 


ary, 1918, he was promoted to the po- 
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sition of sales manager of the company, 
and in August, 1918, he was appointed 
to his present position. He is a mem- 
ber of the American Institute of Elec- 
trical Engineers, the American Society 
of Mechanical Engineers, the National 
Electric Light Association and the Indi- 
ana Electric Light Association. For the 
last ten years he has been very active in 
N. E. L. A. affairs, having been on the 
executive committee of the Commercial 
Section and being now a member of the 
executive committee of the Power Sales 
Bureau. 

Edward B, Ellicott, until recently col- 
onel of the Chemical Warfare Service, 
U.S. A., has been engaged as chief engi- 
neer for A. M. Castle & Company of 
Chicago, in charge of building construc- 
tion, operating and manufacturing ac- 
tivities of the company. Mr. Ellicott 
is a member of several engineering 
issociations, including the American 
Society of Mechanical Engineers, the 
Western Society of Engineers and the 
American Association of Engineers. 
He is also a fellow of the American 
institute of Electrical Engineers. 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 
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Prof. James T. Rood, formerly of the 
University of Illinois, has been ap- 
pointed professor of electrical engineer- 
ing at the University of Wisconsin. 
Professor Rood is a graduate of Wor- 
cester Polytechnic Institute, 1898, and 
has been nine years at Lafayette Col- 
lege and two years at the University 
of Illinois. 


John T. Kelly, who formerly had 
charge of the publicity work of the 
Society for Electrical Development, 
has been re-engaged and is conducting 
the weekly editorial service to the 
daily newspapers. The service is in 
‘ddition to the semi-monthly news 
items which have always been a feature 
of the society’s activities. 

J. W. Campbell, vice-president and 
‘eneral manager of the Iowa River 
Light & Power Company, has recently 
moved from Omaha, Neb., to Eldora, 
Iowa, and established headquarters of 
the company there. Cecil Cross, local 
manager at Eldora, has been trans- 
fered to Central City, Iowa, as 
manager. 


Charles A. Dean, formerly head of 
the appliance sales department of the 
Cambridge (Mass.) Electric Light Com- 
pany, has been appointed manager of 
the Shirley Electric Company, Hollis 
Electric Company, Tyngsboro Electric 
Light Company and Pepperell Electric 
Light Company, with headquarters at 
Ayer, Mass. Mr. Dean is well known 
in the New England central-station field 
and is chairman of the lighting divi- 
sion of the commercial section, New 
England Section, N. E. L. A. He has 
made a reputation during his work at 
Cambridge for progressive service and 
is one of the forward-looking younger 
executives in the Northeast. 

A, S. Langsdorf, head of the depart- 
ment of electrical engineering at Wash- 
ington University, St. Louis, since 1901 
and dean of the Schools of Enginering 
and Architecture since 1910, has re- 
signed to become production manager 
of the Crunden Martin Manufacturing 
Company of St. Louis. Professor 
Langsdorf was graduated from Wash- 
ington University in 1898 with the de- 
gree of bachelor of science in mechani- 
cal engineering, and he took the degree 
of master of mechanical engineering 
at Cornell University in 1901. Profes- 
sor Langsdorf was a member of the 
electrical section of the Jury of Awards 
of the St. Louis Exposition in 1904 and 
is a member and vice-chairman of the 
St. Louis City Plan Commission. He is 
a fellow of the American Institute of 
Electrical Engineers and a fellow of 
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the American Association for the Ad- 
vancement of Science, besides being a 
member and past-president of the Engi- 
neers’ Club of St. Louis. 


Charles R. Underhill, whose title 
with the Acme Wire Company was re- 
cently changed to consulting electrical 
engineer, has been associated with that 
company for more than nine years. He 
acquired much experience with tele- 
phone, telegraph and other signaling de- 
vices during eight years’ employment 
by the Western Electric Company, and 
it was then that he gained the interest 
in solenoids and other forms of electro- 
magnets which subsequently found ex- 
pression in his books and in numerous 
articles on electromagnets, magnet 
wires and coils. As chief electrical en- 
gineer for the Varley Duplex Magnet 
Company he gained much practical and 
laboratory experience along this line. 
As a consulting engineer in New York 
for five years he had a wide range of 
experience in electromagnetic and other 
signaling devices, including radio-sig- 
naling, and, among other devices, he 
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produced and patented a wireless print- 
ing-telegraph system employing the 
usual code. While connected with a 
Western manufacturer of enameled 
magnet wire he made improvements in 
enameled-wire machines which in- 
creased the output and quality of this 
wire, and he also installed a coil-wind- 
ing department, devising the winding 
machinery. Mr. Underhill is the in- 
ventor of numerous other devices, in- 
cluding an electric gear shift for auto- 
mobiles wherein a single electromagnet 
stores energy in a spring to shift the 
gears, but his training and experience 
in late years naturally have been in con- 
nection with the processes and products 
of manufacture of the Acme Wire Com- 
pany. Commissioned captain in 1917, 
he served in the aviation section of the 
Signal Corps as radio officer in charge 
of radio tests in flight, and then in the 
Air Service, on flying status, receiving 
his honorable discharge in January. 
1919. Mr. Underhill is a fellow of the 
American Institute of Electrical Engi- 
neers and a member of other national 
engineering and scientific societies.” 











Jobbers Find Household Devices 
Becoming Less Profitable 


LECTRIC supply jobbers are less satisfied with the 
E discounts allowed on motor-driven household devices. 
At a recent meeting of Middle Western jobbers the 
subject was rather generally discussed, and while it was 
admitted that washing machines, ironing machines, etc., 
were still desirable devices to handle, yet it was generally 
agreed that the business was getting less profitable. 

For the past two years this business has entailed little 
or no warehousing expense, whereas now, it was pointed 
out, stocks are piling up, the investment is increased and 
the margin of net profit is cut down. However, the labor 
cost of handling these household devices in a warehouse 
has been found to be much less than for other goods. One 
concern, half of whose business was in motor-driven house- 
hold devices, found that it took only two men in the ware- 
house to handle these goods, whereas ten warehouse men 
were required to handle the rest of the company’s business. 
On the other hand, it was said that the jobber’s gross profit 
on washing machines is only about 15 per cent, whereas 
on rubber-covered wire and conduit it is about 25 per cent. 
Whether the motor-driven household devices are going to 
be profitable for the jobber in the future with the present 
margin remains to be seen, but it was very generally agreed 
that the average contractor-dealer could not make any real 
profit with a margin of only 25 per cent. 


Big Future Seen in Miniature 
Lamp Business 


N IDEA of the growth of the miniature-lamp business 
A of the country can be gained from the fact that it 
has tripled itself in dollars and cents since 1912 and 
more than doubled during that time in the actual number 
of lamps produced, according to one of the largest lamp 
manufacturers. If the present ratio of growth continues, 
it is estimated that by 1925 the miniature lamp business 
in this country will surpass the large-lamp industry in 
number of units sold. 

This expansion is said to be largely due to the introduc- 
tion of tungsten as a filament and the increase in the elec- 
tric lighting of automobiles. From sales thus far this 
year it is estimated that the business of all miniature-lamp 
interests in this country will reach a total of 125,000,000 
lamps in 1920. These sales will be divided about as follows: 








RE A en ce he eters xe 77,000,000 
PUEIEE coche tia se ce kacaegs vase 36,000,000 
Cnrisemiehe Wee i dw cbse cee ckn. 9,000,000 
PRIOUTIEOUE BOS Cee eS. 3,000,000 


POE 45 icine. Rc NNR RN GAY 125,000,000 








It is estimated that 1921 will show e further increase of 
about 25 per cent over 1920 in sales. 

From the foregoing table it can be seen that the auto- 
mobile and flashlight interests account for nearly 90 per 
cent of the demand. Producers do not seem to be per- 
turbed by cancellations in the automobile industry, how- 
ever. They feel that the saturation point in sales of auto- 
mobiles is far from being reached. A large proportion of 
this class of demand is renewal in type. Furthermore, the 
growing use of automobile trucks in shipping goods will 
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make their use at night imperative, with the consequent 
necessity of equipping them with lights. Flashlights are 
also expected to produce increasing sales of miniature 
lamps by being brought to the point of a household necessity. 

In the sales that are now classed as miscellaneous and 
which represent only about 10 per cent of the total busi- 
ness at present a big future is anticipated. The growing 
favor of electric toys, miniature electric railway systems, 
animals with illuminated eyes, etc., is now making itself 
felt in sales of miniaturé lamps. Especially is a large 
market opening up in the field of instruments as used by 
doctors, dentists, ete. At the present time there are over 
150,000 portable electric mine lamps in use, it is stated. 
As the United States Bureau of Mines approves the use 
of electric lamps in mines their more general introduction 
is looked for. Small motion-picture machines are becom- 


‘ ing more frequent in schools and homes. 





Prospects for Farm-Lighting Plant 
Sales Better 


ROSPECTS for farm-lighting-plant sales are brighter 
Pom they were a few weeks ago. There has been quite 

a slump in the sale of these plants all over the country. 
Now that the harvest is in and conditions look better in 
most crops than they did early in September, the farmer 
is more cheerful. Moreover, this is the month of county 
fairs, and evidences are at hand that sales will be pushed 
hard at these fairs. Where fairs have already been held 
business has picked up. This is particularly true in the 
Northwest. In the South the coming fairs are expected 
to stimulate interest. 

There is one point in this connection, however, that is 
brought out in the latest reports from the large agricul- 
tural regions. There is no general rush to market this 
fall by the farmer. Wheat, cattle, cotton, tobacco and the 
other crops are being quite generally held where they were 
raised on the theory that prices are too low and higher 
prices will come in the winter. It is a fact, also, that buy- 
ers are not too active. Flour mills are buying from hand 
to mouth. The packers are not interested in incoming ship- 
ments to any great extent. In fact, cattle are being sent 
back on the ranges. 

With such a condition affecting farm produce, too much 
in the way of purchasing cannot be expected. The farmer 
has money, it is true, but he is not apt to buy at high prices 
when the market for his own goods is dull and quotations 
comparatively very low. 


Relation of Stock-Moving Methods 
to Collections 


INCE the middle of September, when the third install- 
S ment of the federal income tax was payable, collections 

in the electrical trade have been lengthening. This is 
true, in cases, even of accounts receivable from large elec- 
tric light and power companies. In a number of cases, 
more especially in the East, electrical supply jobbers with 
heavy stocks are trying to strengthen their own credit 
position by ruthlessly slashing prices. 

It is doubtful, however, if this practice will prove alto- 
gether salutary. It is true that a number of jobbers are 
now receiving large and frequent shipments as a result of 
their lack of caution in buying when it was generally under- 
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stood that a lull was imminent, and as a consequence 
must in some way obtain funds with which to pay their 
bills. On the other hand, it would seem to be unwise at 
this time to obligate further the dealer or contractor who 
already is having trouble in meeting his bills properly. 

In socket merchandise which is sold over the counter a 
slash in price, provided that it stimulated consumer buy- 
ing, might prove beneficial in strengthening credit all along 
the line by generally increasing cash received. On the other 
hand, wiring supplies for construction work are not being 
rapidly absorbed by the final consumer, nor is it conceiv- 
able that any decrease will hasten their movement. To 
move faster there must be a general decrease in the other 
and larger building costs, such as labor, steel, brick, lum- 
ber, etc. It would naturally be advisable for wiring sup- 
plies to keep pace in any downward movement in building 
costs. But to load up contractors with electrical supplies 
for which the demand from new construction is bound to 
be smaller before it is greater hardly seems advisable as a 
credit proposition just now. 


Brighter Prospects for Electrical 
Market in Montana 
"Ti: general trend of thought throughout the country 


in so far as the electrical market is concerned appears 

to overestimate the dullness of the Montana field. 
It is true that conditions are not what the contractors, 
jobbers and dealers would like to have them, but withal 
they are not much poorer than in 1919. Virtually no 
new construction work is in progress owing to the high 
prices of material and to labor difficulties, with the excep- 
tion of two new theaters under construction at Missoula 
and Great Falls, both thoroughly equipped electrically. In 
Montana as elsewhere the tightness of the money market 
has had a marked effect on the electrical business. Restric- 
tion of credits has had a tendency to keep dealers’ pur- 
chases close. 

The future market is dependent on three factors: money, 
crops and labor. While it is impossible to predict with any 
degree of accuracy, the belief is general that the first of the 
year will find a gradual joosening of the tension in the 
money market. 

Montana crop prospects are excellent; in fact, the year’s 
yield is assured and the farming communities are begin- 
ning to take up their paper at the banks. After four suc- 
cessive failures this is one of the brightest spots in the im- 
mediate future. 

Labor trouble appears to have passed the peak, and it is 
felt that the need for new buildings will bring a general 
resumption of construction in the spring. 

The improvement of conditions in the farming districts 
on account of the excellent crops is expected to bring an 
increase in the sales of farm-lighting plants. 

The average appliance sale is not expected to be much 
under the two preceding years in all sections of the state. 
In this connection it is interesting to note that the power 
companies are co-operating in the most friendly spirit with 
the jobbers and deaiers to their mutual advantage, the 
companies evidently appreciating the assistance given by 
the dealers as load builders. 


Electrical Jobbers Doing $50,000,000 


Business Annually 


ORE than 2,000 persons are employed in New Eng- 
M land electrical supply jobbing establishments, said 

W.F. Abely, president of the New England Electric 
Supply Jobbers’ Club, at the recent Kineo convention of the 
New England Geographic Division, N. E. L. A. More than 
250 traveling salesmen are employed by these houses, not 
counting representatives of manufacturers traveling among 
the trade. Men of the highest grade, worthy commercial 
ambassadors, the speaker said, are in this service. New 
England jobbers now have an investment of about $20,- 
000,000 and are doing an annual business of from $50,000,000 
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to $60,000,000. The value of the jobbers’ representatives 
in fostering popular good will toward public utility invest- 
ments and administration was emphasized at the convention. 


Automobile Slump Reflected in Electrical 
Output 


UST how serious the slump in the automobile market has 
Jvcen and just what its effect on the electrical business 

will be will probably never be known. It is certain that 
there will be available a large quantity of raw materials, 
factory space and labor for use elsewhere in the industry. 
So far as is known, every pleasure car and a large number 
of commercial makes are now equipped with electric start- 
ing and lighting outfits which mean the use of storage 
batteries, generators, wire, lamps and electrical instruments. 
All of these are made in large quantities by electrical 
manufacturers making similar equipment for general use. 

Storage-battery manufacturers are feeling this situation 
more keenly perhaps than any of the others, except some 
wire manufacturers who make only automobile wire, because 
with most battery manufacturers the automobile market 
represented the major portion of the business. Owing to 
the contract arrangement .battery manufacturers have 
with automobile producers, no price cut is expected to fol- 
low the lower automobile prices. Batteries are purchased 
by the car manufacturer on a basis which gives him the 
best price under existing costs, and this is checked monthly. 

The lamp producers are in a more favorable position, 
because so much of the.business is local, being caused by 
renewals. The sale of miniature lamps for automobile use 
is expected to go ahead of any previous year. Early esti- 
mates place it at 77,000,000 lamps. 

Of course, instrument sales are for the most part a one- 
time sale, and naturally the condition of the automobile 
market is reflected in the output of dashboard electrical 
instruments. 


Metal Market Situation 


RODUCERS’ prices in the copper market are wholly 
Promina at present, and it seems that orders for large 

tonnages must be forthcoming before it will be known 
what prices will be really quoted. Competition among sellers 
is more active because large consumers are expected to 
enter the market again before long. This has caused a 
further weakening in the general tone of the market. 
Producers are expected to curtail production more radically 
than has yet been attempted as the result of this weakness, 
for surplus stocks of refined copper are already consider- 
able and current buying is small. 

In the outside market several interests are quoting Octo- 
ber shipment at 17.25 cents delivered and are shading this 
as much as j cent for f.o.b. refinery. The price of zinc 
and tin further declined a fraction of a cent the past week, 
and copper wire base eased off to 21 cents. In the scrap- 
metals market the condition of stagnation continues. 


NEW YORK METAL MARKET PRICES 


—October 5— — October ll 


Copper £ s @ £ 3 d 
London, standard spot SG: gt -“§g % 10 60 
Cents per Pound Cents per Pound 
lrime Lake 18.50 17.75 
Electrolytic 18.50 nominal 
Casting 17.37} i7.00 
Wire base 21.50-22.00 21.00 
Lead, trust price 7.75 7.75 
Antimony. 7.00 6. 624-6. 87! 
Nickel, ingot. . . 43.00 43.00 
Sheet zine, f.o.b. smelter 12.50 12.50 
Zinc, spot..... 7.65-7 75 7.55-7.65 
Bin taddt 42 37} 42.00 
Aluminum, 98 to 99 percent 35.10 35.10 


OLD METALS 


Cents per Pound Cents per Pouna 


Heavy copper and wire 15.00-15.25 14.75-15.00 
Brass, heavy.. 8.00- 8.50 8.00- 8.25 
Brass, light. . 6.50- 7.00 6.50- 7.00 
Lead, heavy 6.25- 6.50 6.00—- 6.25 
Zinc, old scrap 4.50- 5.00 4.50- 5.00 
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maintained. In New England and New York jobbers 

are trying to move large stocks by cutting prices, in 
some instances under cost. Manufacturers’ prices, except 
for wire, are being well maintained. Wire, however, is 
lower owing to lower copper and cotton costs. 

Credits and collections are receiving more attention now 
than they ever did before. Collections are lengthening 
everywhere. Even some of the large utilities are taking 
longer to pay their bills. Credits naturally are much 
tighter and few new lines of credit are being opened. Job- 
bers are beginning to understand the necessity for watch- 
ing dealers’ stocks, and except in the East are not at- 
tempting to unload their large stocks on contractors. 

Deliveries are improving and stocks are excellent except 
for iron conduit, motors from 1 hp. to 25 hp., wiring porce- 
lain and 100-watt gas-filled lamps. 

Building is slowed up everywhere as a result of falling 
prices, and no material improvement is expected in this 
industry before next spring. Retail demand has fallen off 
very decidedly for all socket devices, although demand is 
being kept up by stimulation in certain localities. 

In view of the impending market readjustment it would 
be interesting to see how many jobbers took heed three 
or four years ago and instituted a sinking fund out of profits 
gained by advancing prices to absorb losses when the 
market turns. 


| paint in the East prices of electrical goods are well 





NEW YORK 


The most important developments of the week have been 
the further discounting of prices and a general tightening 
of collections. The opinion was expressed that a recession 
of 7 to 74 per cent in prices in all lines would be an average 
figure, while some particular items such as wire and flexible 
armored cable had been selling at very near cost, this with 
the object of quickly reducing the stocks and liquidating 
credits. Further reductions in prices would not be unex- 
pected. Although the time is yet too short to accept a 
lower volume of business as the standard, some jobbers 
have stated that business has been fair, even good, during 
the past week. In general the volume of business is stead- 
ily slackening owing to the lack of building and to the 
lack of interest on the part of the public in electrical goods 
priced as at present. The demand for lamps and heaters 
has picked up somewhat; a few jobbers report sales in 
excess of the same period last year, but others find that 
the opposite is now the case. 

The fact that collections have not lengthened during the 
past week is attributed solely to the greater activities of 
jobbers’ credit men. A few jobbers are taking dealers’ 
stocks back in lieu of payment. New accounts are being 
actively solicited by some jobbers in order to move their 
present stocks, but these accounts are being closely scrutin- 
ized before acceptance. 

A considerable quantity of supplies has been placed in 
the local market by New England jobbers, it is reported, 
and this has had its effect on prices. 

Wire.—The demand for wire is rather weak with large 
stocks. No. 14 rubber-covered wire is quoted at $10.50 to 
$11.50 per 1,000 ft., but sales are few at the higher figures 
and a cut to $10 per 1,000 ft. within a week or ten days is 
not unexpected. 

Rigid Conduit.—Lifting of the Pittsburgh embargo al- 
lowed some well-assorted shipments to come through and 
the trade is brisk but in small volume. For 3-in. black 
conduit quotations range from $85 to $91 per 1,000 ft. in 
1,000-ft. lots, $83 to $89 per 1,000 ft. in 5,000-ft. lots, and 
$90 to $97 per 1,000 ft. in small lots. 
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Flexible Armored Cable.—A strong buyers’ market pre- 
vails, with prices made to satisfy the buyer. Two-wire No 
14 cable is quoted at $92 per 1,000 ft. as against $94 quoted 
last week. 


Schedule Material—The manufacturers’ prices are more 
stable than the jobbers’. The latter are in some instances 
selling this material at cost or less. Stocks are in fair 
shape, except sockets and porcelain. Shipments are im- 
proving. 

Heaters.—The demand has strengthened tonsiderably, 
and it is hoped that a further spurt will follow the electri- 
cal show. Stocks are in good shape and shipments are 
coming in satisfactorily. Prices are stable. 


Socket Appliances.—The demand for most lines is weak; 
heating pads are selling well; deliveries in all lines are ex- 
tremely poor. The high retail prices are not attracting 
any additional business, while the margin of profit, jobbers 
state, is not sufficient to cause them to have any large 


_ interest in these lines. 


Lamp Cord.—Stocks are in good shape, considering the 
demand, which is not strong. No. 18 cotton-covered twisted 
cord is quoted at $30 per 1,000 ft. in 5,000-ft. lots. 


CHICAGO 


Slowly but steadily the electrical trade in this section 
is feeling the effect of reduced inquiries and lowered volume 
of new business caused by material price reductions in 
most other lines, while prices in this industry give every 
sign of stability. The retail trade is apparently awaiting 
developments, and this attitude is so marked as to limit 
seriously the effect of more than one carefully planned and 
executed sales campaign. This reduction in buying is more 
marked in the large cities than in the rural districts. 

An encouraging feature is that farms are being equipped 
electrically just as rapidly as transformers and lighting 
plants can be turned out and every farm installation means 
an appliance customer. The buying pressure from the rural 
districts is not liable to fall off soon, as crop returns are 
coming in and the educational campaigns long under way 
are bearing fruit. 

Contractor-dealers are experiencing a decided slump, as 
the enormous volume of repair and remodeling work put 
under way this summer is nearing completion and new 
work remains at a minimum. Building permits during 
September averaged about $800,000 per week. The present 
price uncertainty in all lines can have only an unfavorable 
effect on the construction industry. Jobbers in all lines 
are glad to see stocks getting back to normal shape. 


Motors.—F ractional motors are plentiful, some makers 
being reported as reducing output and others as just nicely 
placed in regard to orders. Motors above 25 hp. are be- 
coming more plentiful, jobbers being in good shape as re- 
gards stock on hand. Intermediate sizes, from 1 hp. to 
25 hp., are as hard to get as ever, there being practically 
no units available for prompt shipment and makers requir- 
ing nine months for delivery. No price changes are -: 
anticipated. 

Distribution Transformers.— Although demand from 
central-station companies is at a minimum, sales to farmers 
are keeping manufacturers working to a capacity. A 
large volume of business has recently been placed for 
6,600/220/110 transformers for rural use. This class of 
business is steadily on the increase. 


Farm-Lighting Plants.—With the harvest out of the way 
demand is again heavy. From all sections of the Mid- 
West and Northwest dealers report ready sale of all avail- 
able apparatus. Makers who increased production capacity 
this summer find their entire output rapidly absorbed. 

Second-Hand Apparatus.—Expectation of price reductions 
has caused an abrupt falling off in call for used equipment. 
The fact that most dealers had but small stocks is prevent- 
ing any worry on their part. When prices are seen to be 
stable this branch of the trade should experience renewed 
activity. 

Tape—Demand from large consumers continues uniform 
and supply of all kinds is adequate. A standard rubber 
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tape is quoted, in 100-lb. lots, at 92 cents per pound, fric- 
tion tape at 794 cents per pound; broken lots, 10 cents 
higher. 


Washing Machines.—Slump in retail trade has caused a 
material decline in washing-machine distribution. All 
dealers under contract are reported as accepting their full 
quota of machines to date. 


BOSTON 


Trade has been active within the past week, but local 
price reductions on wiring materials announced in the Oct. 
9 issue have not stimulated buying to any great extent. 
The general volume of business is excellent among jobbers. 
Barring a cut in the price of weatherproof wire prices 
have been steady. Deliveries continue to reflect improved 
transportation conditions, except that in the porcelain and 
rigid conduit fields shortages exist. Collections are still 
rather unsatisfactory and are being sharply followed up. 
Some complaint is heard as to slow payments to jobbers 
by even large public utilities. Labor conditions tend to 
grow more favorable. In the textile field cuts in wages 
as high as 15 per cent are reported, and it is believed that 
reductions will soon extend to other fields, as the amount 
of non-employment is increasing slowly. Contractor-deal- 
ers are substantially stocked with wire materials and much 
needed home construction is still greatly retarded by high 
labor and material costs in general. 

Rigid Conduit.—Larger sizes are very scarce. Railroad 
congestion in the Pittsburgh district is hampering deliv- 
eries. Prices are steady. Quotations on 1-in. galvanized 
pipe are $200 per 1,000 ft. and on 3-in. $102. Black pipe 
sells for $96 per 1,000 ft. in the 4-in. size and $189.50 for 
the 1-in. diameter. 

Radiant Heaters.—Protracted warm weather has allowed 
jobbers’ and retailers’ stocks to accumulate. The early fall 
trade, however, was excellent, and brisk movement is 
anticipated later in view of the high price of coal and the 
rationing system in vogue. Representative heaters sell for 
list less 30 per cent in lots of six, with 30 per cent and 5 
per cent on larger orders. 

Tubes.—The Boston market is practically cleared of 3-in., 
4-in. and 6-in. tubes. Prices are very unstable and deliv- 
eries of about three weeks are being promised. Unglazed 
cleats, two-wire type, are also very short, and three weeks’ 
delivery is quoted. 


Weatherproof Wire—One manufacturer cut his base 
price to 23.75 cents last week. Weakness in the cotton- 
braid market is believed to be responsible. There is plenty 
of wire coming in now, although occasional shortages are 
still to be overcome. 

Non-Metallic Flexible Conduit.—Steady prices rule since 
the local reduction announced last week.  n 5,000-ft. lots, 
*s-in. loom sells for $29 per 1,000 ft., and }-in. for $33. The 
demand is not very heavy. 

Sockets.—Good supplies are noted, and prices are easy. 
Pulls bring 45 cents, keys 26 cents, and keyless 24 cents, 
in case lots. A tendency toward overstocks can be seen. 

Appliances.—Washing machines are moving rapidly, and 
much interest is to be seen in motor-driven ironers and 
suction cleaners. Stocks are being maintained well. Active 
retail campaigns are in progress. 

Fuse Plugs.—Stocks are substantial and the demand is 
fair. Up to 30 amp. the price is $4.75 per 100. 

Lamps.—The New England demand holds up well, and 
manufacturers appear to be meeting it comfortably by care- 
ful control of shipments. 

Motors.—Further moderate improvement in deliveries is 
to be seen. 





ATLANTA 


Cotton picking appears to be progressing more rapidly, 
the past week of excellent weather having assisted mate- 
rially in getting in the crop; but this year the season Is 
approximately two to three weeks behind that of 1919 and 
four weeks behind that of 1918. This is causing a delay 
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in the liquidation of outstanding accounts in the rural dis- 
,tricts and, coupled with the low price, is serving to slow 
up the receipts of orders. Building activities in the large 
centers continue to hold up well, and it is freely predicted 
that the break of $2.50 per barrel in the price of cement 
and the lower lumber market will stimulate building pro- 
jects throughout the section. Permits for the twenty-five 
principal cities of the sixth Federal Reserve district for 
August total $4,520,000, this being a decrease of $686,000 
over August, 1919. Hardware sales, however, show an in- 
crease of approximately 20 per cent for the same period. 
The transportation situation has eased up considerably, 
and all jobbers report receipts of generous quantities of 
material. Nearly all jobbers report fairly satisfactory 
stocks in sight. There are a few lines still short, however, 
but indications are that they will improve quite rapidly. 


Schedule Material.—Fairly respectable stocks of all wiring 
devices have been accumulated, and the only shortage that 
still exists is in the porcelain line, articles such as cut- 
outs, rosettes and so forth being short. The demand is 
holding up exceptionally well and shipments continue to 
improve. 


Heaters.—The unseasonable cold snap of last week 
brought the radiant heater line to life and jobbers report 
an excellent retail and wholesale business as a result. Good 
stocks are on hand, and predictions are freely made that 
this will be a big year for this specialty. 


Vacuum Cleaners.—This line shows a sustained popu- 
larity, due in a measure to the activities of the dealers and 
jobbers in pushing their sales. Stocks are reported good 
and shipments satisfactory. 

Ornamental Lamps.—The trade anticipated this season 
will equal, if not exceed, that of last year and stocks are 
being accumulated to meet the expected demand. Jobbers 
already report the receipt of some orders from the retail 
trade. No price reductions have yet been announced, 
though a general reduction in furniture lines would be ex- 
pected t cause a sympathetic break in these articles also. 

Stamped-Steel Boxes.—Stocks are still low with ship- 
ments rather unsatisfactory. Jobbers report little let-up 
in the brisk demand that has existed for several months 
past. 

Farm-Lighting Outfits—This specialty continues to move 
satisfactorily and is expected to speed up as the result of 
demonstrations at the county fairs which will be held 
throughout the South within the next fortnight. Stocks are 
somewhat depleted, with shipments averaging approxi- 
mately three weeks. 

Storage Batteries—Jobbers report fair stocks on hand, 
though some shortage still exists in special types. The in- 
crease in orders due to the normal fall business is alreadv 
in evidence, and a big season is predicted. 





ST. LOUIS 


There has been very little change from last week in 
general busigess conditions, and though a quiet market has 
prevailed for some time small concern is manifested by 
either jobbers or manufacturers. The feeling is general 
that there is no genuine basis for a price decrease on elec- 
trical products just now, and jobbers believe that while 
business may be a trifle slow for a time, the price cutting 
in other lines will not react on electrical lines to any great 
extent. According to some jobbers, the quiet conditions 
have made themselves felt not in the number of orders re- 
ceived but in the amount of each order, customers ordering 
only for their immediate needs and in some eases stipulat- 
ing that unless immediate delivery can be made the order 
be canceled. As a result stocks of jobbers are short or 
incomplete in only a few instances. Some long-continued 
shortages, such as large motors and small porcelain, are 
being overcome. On the other hand, there is little chance 
that even with the quiet market jobbers’ stocks in most 
lines will be complete before the first of the year. 

Building conditions have not improved in spite of a slight 
drop in the material market. A number of large buildings 
are being contemplated and construction will start in the 
spring if conditions warrant it. 
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Knife Switches.—There is a good stock in jobbers’ hands 
and a good demand is reported also. In some parts of 
this territory, notably southern Illinois and the larger cities 
of Missouri, the safety switch is cutting in considerably 
on the demand for the knife switch. This is mostly for in- 
dustrial work, and the small towns of the state continue 
to absorb a good part of the supply. Some jobbers report 
being about three weeks behind in deliveries but are rapidly 
catching up. There has been an advance of 10 per cent 
on knife switches made by the Frank Adam Electric Com- 
pany, making the quotations 70 cents for the 30-amp. two- 
wire, $1.30 for the 60-amp. two-wire and $2.65 for the 100- 
amp. two-wire, with a 10 per cent discount on orders over 
$100. 

Motors.—Shipments of motors from 20 hp. to 200 hp. 
are characterized as very good with a fairly good demand. 
Jobbers are scouring the market for 1, 2, 3, 5, 10 and 15- 
hp., 800-r.p.m., 50-cycle, three-phase motors, for which many 
inquiries are coming in. They also are in need of split- 
phase motors in fractional sizes. 


Knobs and Tubes.—Practically all jobbers report heavy 
stocks, some saying they are overstocked. This does not 
apply to high-tension porcelain, of which there is still a 
scarcity. The demand for knobs and tubes continues sub- 
normal, and little activity is looked for until building is 
resumed. The 3-in. x s-in. tubes are still quoted at $9.90 
in lots of 1,000, and the 53 new code “Nail-it” knobs are 
quoted at $32 per 1,000. 

Bells, Buzzers and Annunciators.—Stocks locally are suf- 
ficient to supply a steady demand, and jobbers report good 
deliveries from manufacturers. 

Flashlights.—Some jobbers report good stocks, others in- 
complete stocks, and there is a good deal of interhandling. 
There has been a steady demand, and this is expected to 
grow better as the fall buying season advances. A large 
portion of the business is being done by wholesale hard- 
ware houses. 

. Farm-Lighting Plants.—There are large stocks on hand 
and jobbers can make good deliveries on almost any quan- 
tity. Demand fell off considerably during September, but 
October business is showing signs of recovery though de- 
mand may still be characterized as quiet. 


SAN FRANCISCO 


Generally speaking, business is dull throughout Cali- 
fornia. The early rains will soon remove the power re- 
strictions on sign and street lighting and the “skip-stop” 
street car regulations. These rains fortunately have done 
no damage to the crops. Labor conditions look threatening 
because a complete tie-up of all building in San Francisco 
may result through claims made by the unions that a 
special rate paid some of them by certain contractors should 
become effective for all. 

Batteries —An intensive campaign, especially on packed 
assortments for use as units, has proved rather disappoint- 
ing in its results. In some cases dealers hage put in nice 
stocks which have not moved, and in other cases the public 
seems willing to buy but. cannot locate the supply. 

Sewing Machines.—Demand has picked up although it is 
poorer than during the same months of 1919. 

Motors.—Deliveries are slightly better, but are still very 
poor, the greater part of a year being taken for styles 
that are rated as standard. 

Insulating Material—Coast stocks as a whole are main- 
rained in good fashion in the face of excellent orders. 
Several large orders from the government for insulating 
varnish are reported. 

Tools.—The large amount of power construction and the 
decision that the business had grown to proportions that 
required good service from coast stocks have resulted in 
excellent stocks of line-construction tools being carried by 
jobbers. Fine sales that have justified this practice are 
reported. 

Ironers.—Distributers are persistently demonstrating and 
advertising this device. They say it is being favorably re- 
ceived wherever shown in action. 
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Cleaners.—Perhaps no electrical appliance has been sold 
to consumers in greater numbers than the electric cleaner. 
Competition among the different makes has been very sharp, 
and prospective customers have had opportunity to test the 
relative merits by free demonstrations in their homes. 


Electrical Pumps.—Many farmers in the Intermountain 
region are turning to electric pumps as a solution of their 
problem of providing water. 


Radiant Heaters.—Every live dealer is pushing this line 
and in most cases with fair success. This promises to be a 
profitable month. 


Heating Appliances.—The trade in this field is quiet. In- 
dications point to a boom at the approach of the pre-holi- 
day season of buying. Stocks are ample. 


SEATTLE—PORTLAND 


Conditions in Seattle and Puget Sound district remain 
about the same, with domestic appliances moving well and 
an increasing call for lamps. Deliveries in most cases are 
improving satisfactorily, and stocks with but few excep- 
tions are in good shape. Jobbers particularly report busi- 
ness good. Part of the work at the present time is filling 
of back orders, although the volume of new business is 
fair. Pipe and porcelain and certain lines of heavy equip- 
ment have been advanced recently to cover increased 
freight. 

In Portland the general impression seems to be that buy- 
ing is beginning to slacken somewhat. This appears to be 
the feeling in railroad circles. Wool warehouses are full 
and material is not moving. Lumber is about at a stand- 
still because of excessive freight rates. Manufacturers’ 
agents report that while they have noticed no difference 
in their business for the past week, yet the impression 
seems to be general that there will be a quiet period ahead 
and the movement is already setting in in some lines of busi- 
ness. Lamps are moving fast owing to the season of the 
year. Meter stocks are still behind, with little prospect 
of improving before the first of the year. Collections re- 
main about the same and very few new extensions of 
credit are being made. 

Portland jobbers report good business. Washing ma- 
chines, lamps and heating appliances such as toasters and 
percolators are selling well. A new shipment of conduit 
temporarily places stocks in fair shape. Conduit deliveries 
from the factory are improving very materially. Con- 
tractors report that business is about the same as it has 
been. Residence building seems to be improving very ma- 
terially, but most of the wiring work in residences is being 
done by the small wiremen. Retail stores report business 
continuing active, appreciably better than a year ago, al- 
though not materially different from the past two or three 
weeks. Retailers’ greatest demand is for lamps and domes- 
tic appliances. Dry cells have advanced in price 53 cents 
apiece recently. A part of this is increased freight rates. 


SALT LAKE CITY—DENVER 


A better tone prevails in the electrical market with set- 
tled labor conditions. Collections are better and money is 
becoming slightly more plentiful. Electrical dealers are 
growing optimistic about the immediate future. The har- 
vesting of the beet crop, which puts more money in circu- 
lation than any other agricultural source of income, is now 
in full swing. The farmers will get their first payment for 
beets delivered on Nov. 15. There is more money in cir- 
culation this fall than there was a year ago, but the buy- 
ing tendency is more conservative. Buyers are especially 
interested in electrical labor-saving devices. Washers, sweep- 
ers and flatirons are having a pretty fair sale in most 
quarters. People are extremely conservative and discrimi- 
nating. They are not in the market for any device that 
is at all in the classification of a luxury. Electrical jobbers 
and dealers of Utah took advantage of the. state fair just 
held at Salt Lake City. Upward of a dozen concerns had 


‘displays and conducted demonstrations. 


Washing Machines.—There seems to be a tendency toward 
the cylinder type of washers, which range in price from 
$150 to $190. 
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Angle Fittings for Conduits 


A galvanized weatherproof fitting 
for outside conduit construction for use 
where a neat, short right-angle turn is 
necessary has been developed by the 
Utility Fittings Company, 812 Walnut 
Street, Philadelphia. This fitting can 
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FITTINGS FOR USE ON SQUARE CORNERS 


also be used for a pull box. It has a 
smooth interior with well-rounded cor- 
ners to enable passage of wires without 
injury. The threads for the closure cap 
are on the outside of the fitting. 





Repelling Arc Furnace 


An electric melting and refining arc- 
type electric furnace with a new sys- 
tem of operation has been brought 
out by the Industrial Electric Furnace 
Company of Chicago. The furnace is 
built for direct current or single-phase 
or three-phase alternating - current 
operation, with two electrodes for the 
first two types and three for the lat- 





HOIST TRANSFERS ELECTRODES FROM ONE 
SHELL TO A SECOND 


ter type. The electrodes are balanced 
so that they hang together when no 
current is flowing. The are is formed 





NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 





ELECTRICAL WORLD 


by the mutually repelling force when 
current flows in the electrodes. The 
extent of this action is regulated by 
balance weights on the electrodes. 





High-Voltage Unit-Type Discon- 
necting Switch 


For 66,000 volts and higher the Delta- 
Star Electric Company, Chicago, has 
developed a new type of outdoor dis- 
connecting switch, using interchange- 
able insulators and fittings. This switch 
can be mounted in vertical or under- 
hung position, and, if desired, angle 
fittings can be inserted at the base and 
contact elements, placing the insulators 





INSULATOKs EASILY KEPLACED 


in 45-deg. position. Any insulator unit 
can be removed and replaced. 

The switches are of the truss blade 
construction, being provided with blade 
guides and safety locks. : 


Notes on Recent Appliances 





Quenched Gap for Radio 
Apparatus 
A quench gap for radio equipment 
for amateur use has recently been 
developed by the American Radio & 
Research Corporation, 21 Park Row, 


" New York City. 





Electric Heater with Three 
Elements 
The Majestic Electric Development 
Company, San Francisco, Cal., has 
placed on the market an electric heater 
with a three-unit heating element. 
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Concentrated Filament in Small 
Vacuum Lamps 


A spiral filament is used in the 
vacuum type lamp developed by the 
Paragon Incandescent Lamp Works, 76 
West 14th St., New York City. This is 
the same type of filament commonly 
used in the larger gas-filled lamps. 
These lamps are made in 25-watt and 
60-watt sizes for 110 volts, and in a 
60-watt size for 220 volts. The bulbs 
are furnished in plain or daylight 
tinted glass. 





Remote-Control Switch 


A switchboard remote-control switch 
which indicates whether the switch con- 
trolled is open or closed by lamps, by 





NEW TYPE AUXILIARY CONTACTS 


the position of the lever and by a red 
or green target has been developed 
by the Lewis & Roth Corporation, Phil- 
adelphia. 





Standardized Solenoids for Oil 
Circuit Breakers 


A solenoid mechanism for operating 
oil circuit breakers made up of stand- 
ard changeable units has been devel- 





SOLENOID MADE OF STANDARDIZED PARTS 


oped by the General Electric Company, 
Schenectady, N. Y. The outdoor-type 
solenoid is completely inclosed. 
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MARIS BROTHERS, Philadelphia, have 
been incorporated and will continue busi- 
ness under the firm name of Maris Brothers, 
Inc. 


THE W. R. BOSSINGER BATTERY 
COMPANY, Cleveland, Ohio, is building a 
50-ft. x 60-ft. addition to its factory, at an 


estimated cost of $25,000. 

THE MARING WIRE COMPANY, Mus- 
kegon, Mich., has increased its capitaliza- 
tion from $100,000 to $200,000. The com- 
pany manufactures insulated magnet wire. 
F. L. Messke is president. 

THE BENJAMIN ELECTRIC MANU- 


FACTURING COMPANY, Chicago, is open- 
ing up a publicity campaign on its No. 92 
two-way plug through the extensive use of 
periodical advertising and window displays. 


THE AMERICAN ENGINEERING COM- 


PANY has opened a new office in Cincin- 
nati for the purpose of extending Taylor 
stoker representation and service. M. M. 


charge of this office at 207 


Building. 


KING WASHING MACHINE COMPANY, 
Wolcott, Ind., has recently announced the 
appointment of T. R. Allen as general man- 
ager and O. B. Askren as general sales 
manager, effective Sept. 1, 1920. Both of 


Masson is in 
Neave 


these men have had a wide experience in 
the field, it is stated. 
THE VICTORY STORAGE BATTERY 


COMPANY will soon open a manufacturing 
plant at 124 South Sixth Street, Louisvill 
Ky., according to a statement by Arthur 
Cummings, president and principal stock- 
holder. The company is incorporated for 
$20,000, but plans to increase this amount 
considerably within a few months. 


O. F. CONKLIN, president of the Remy 
Electric Company of Anderson, Ind., who 
had also been acting general manager for 
several months, has announced the appoint- 
ment of James D. Mooney, recently of New 
York, as general manager. Mr. Mooney 
had been the assistant general manager 
for two months. 


A. F. CHAMBERLAIN, manager of the 
New York office of the Robbins & 
Myers Company, has been appointed gen- 
eral manager of the company’s Canadian 
factory at Brantford, Ontario. He has al- 
ready entered upon his new duties. Roy 
Booth remains factory superintendent. For 


Mr. Chamberlain 
time in Canada 


the present, 
part of his 
New York 


APEX CLEANER 


is spending 
and part in 


PRICE NOT TO BE 
REDUCED.—Announcement has been made 
by the Apex Appliance Company that 
prices of cleaners and ironers will not be 
reduced prior to Jan. 1. The company 
states that there have been no cancella- 
tions of orders such as have been made 
in other lines. High labor and material 
prices are the reasons given for not being 
able to reduce prices. 

THE ELECTRIC MACHINERY COM- 
PANY, Minneapolis, Minn., on Sept. 28 was 
adjudicated bankrupt by the United States 
District Court, and the first meeting of 
its creditors will be held in the Federal 
Building, Minneapolis, Oct. 19, at 10 a.m., 
at which time creditors may attend, prove 
their claims, appoint a trustee, examine 
the bankrupt and transact such other busi- 
ness as may properly come before the 
meeting. 


CABINET AND CUT-OUT BOX STAND- 
ARDS REVISED.—tThe Underwriters’ Lab- 
oratories have notified holders of cabinet 
and cut-out box standards of revisions in 


these standards. Paragraph 254 has had 
a sentence added providing for a minimum 
air space of at least 1 in. if double doors 
are used with or without an insulating 
lining. Paragraph 289 has been revised 


to read as follows: ‘‘When the box proper 
has a length or width exceeding 20 in. for 
boxes made of No. 16 or No. 14 gage metal, 
or exceeding 36 in. for heavier metals, it 
must have all four edges or rims reinforced 
for their full length by turning them at 
least 90 deg. or by angle-iron strips.” 


MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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WESTERN ELECTRIC 
RECORD GAIN.—Despite difficulties expe- 
rienced in obtaining raw materials, delays 
in transportation and shortage of labor, the 
volume of business reported by the West- 
ern Electric Company is running at a higher 
rate than at any other period in the com- 
pany’s history. For eight months of the 
current year, according to an official state- 
ment, its domestic billings showed a total 
volume of $119,500,000, indicating domestic 
sales for the year of approximately $190,- 
000,000, This does not include its ex- 
port business from America nor sales of 
its foreign affiliated companies. The export 
and foreign business will probably reach a 


SALES SHOW 


volume of $38,000,000, bringing the total 
business up to more than $225,000,000 for 
the year. It is stated that the domestic 


sales will exceed the 1919 business by over 
$60,000,000, and are greatly in excess of 
the company’s largest previous year, 1917, 
when domestic billings amounted to $142,- 
000,000. There has been an increase of un- 
filled orders on the company’s books from 
$47,400,000 on Jan. 1 to over $85,000,000 
on Sept. 1, deliveries in many instances 
being scheduled for 1921 and 1922. 


DUBILIER WINS MICA CONDENSER 
PATENT SUIT.—In the infringement suit 
of the Dubilier Condenser Company, Inc., 
against the Wireless Specialty Apparatus 
Company, a final decree was handed down 
by Judge Augustus N. Hand of the federal 
court for the Southern District of New 
York, on Oct. 4, 1920, holding that Patent 
Nos. 1,229,914 and 1,229,915 are good and 
Valid in law as to the second, third, fourth, 
fifth, seventh, eighth, ninth, twelfth, four- 
teenth and fifteenth claims of No. 1,229,914 
and as to the first, eighth, twelfth, six- 
teenth and seventeenth claims of No. 1,229,- 
915. The Wireless Specialty Apparatus 
Company was held to have infringed these 
patents by manufacturing, selling and using, 
or causing to be manufactured, sold or 
used, condensers embodying or employing 
the inventions of said claims of said letters 
patent. The fourth claim, relating to pat- 
ent No. 1,229,915, was held invalid in law. 
being anticipated by the prior use of the 
subject matter thereof by the United States 
Navy and the National Electrical Supply 
Company of Washington, D. C. The above 
cause covered mica condensers, especially 


the high-tension type, in which brush dis- 
charge is eliminated. 
EMERSON SEES NO IMMEDIATE 


PROSPECTS FOR LOWER SMALL-MO- 
TOR PRICES.—In the October issue of its 
monthly house organ the Emerson Electric 
Manufacturing Company, St. Louis, Mo.., 
says that while no further advance in 
prices of small motors is anticipated at this 
time, there seems to be no immediate pros- 
pect of lower prices on such highly manu- 
factured metal products as small electrical 
apparatus. Purchasers, the company 
states, must keep in mind that prices of 
such goods have never been advanced to 
levels two and three times the pre-war 
basis, as has been done with many staples 





and necessities which are now declining. 
nce tere eneneeerneenesaneeteeeoaa a 
: Supply Jobbers’ Notes : 


A. E. WISE, for many years in the ac- 
counting department of the General Elec- 
tric Company, has recently become asso- 
ciated with the Sibley-Pitman Electrie Cor- 
poration as credit manager. 


THE NORTHWESTERN ELECTRIC 
EQUIPMENT COMPANY, St. Paul, Minn., 
has recently made several changes and ad- 
ditions to its organization. Frank TT. 
Mayer, formerly of the Gould Storage Bat- 
tery Company, has been added to the sales 
force and will specialize on batteries, recti- 
fiers and allied lines in the Minnesota ter- 
ritory. G. A. Dean will handle these lines 
in North Dakota. Donald Napier, who has 
been a salesman in the fixture department, 
has been assigned to sales promotion work 
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| Foreign Trade Notes : 
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LISTS OF IMPORTERS IN NORWAY.— 
Lists of the principal importers in Norway 
have been prepared by the commercial in- 
telligence section of the Bureau of Foreign 
and Domestic Commerce. These lists not 
only show the nature and character of the 
business but are starred to indicate the 
relative importance and size of each firm 
in its community. These lists may be ob- 
tained from the bureau or its district and 
co-operative offices. 


WESTERN ELECTRIC’S EXPORT AND 
FOREIGN TRADE.—An official statement 
made public by the Western Electric Com- 
pany concerning its foreign business says: 


“The export and foreign business is ex- 
panding. The New York office has recently 


announced the organization of a new com- 
pany in the Argentine to take care of the 
telephone requirements of the countries. in 
the southern part of South America. ‘The 
Canadian branches have substantially in- 
creased the volume of their business over 
previous years. The company’s factories 
in Antwerp and London are both running 
to full capacity, the London factory turning 
out a larger volume of material than in the 
pre-war days. The Antwerp factory, which 
was in control of *he Germans during the 
war and has since had to be§completely re- 
habilitated, is now gaining and should reach 
the pre-war rate of production by the end 
of the year. The Italian business has lately 
suffered, in common with other Italian in- 
dustries, by reason of the labor troubles, 
but these seem to be in process of satis- 
factory adjustment. <A separate company 
has recently been organized in Norway to 
eare for the increasing Scandinavian busi- 


ness. The branches in Australia, Japan and 
China, are all running at a satisfactory 
rate. While the company’s business in its 


many foreign branches throughout the world 
has expanded considerably in 1920, the pres- 
ent indications are for still further growth 
in 1921.” 


Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

A commercial agent in France 
820) wishes to represent, on a commission 
basis, manufacturers of electrical appa- 
ratus, lamps, wire and cable. 

The owner of a machine shop in Spain 
(No. 33,815) desires to purchase a complete 
electric Welding apparatus. 


(No. 33,- 


The representative in the United States 
of a manufacturer’s agent in Colombia 
(No. 33,829) desires to secure the agency 


for electrical supplies. 

An import and export agent in Jugo- 
slavia (No. 33,838) desires to establish com- 
mercial relations with firms handling elec- 
tric motors and accessories. Correspond- 
ence may be in English. 








Trade Publications 
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CARBON ELECTRODES. 
Carbon Company, 32 East 


The National 
Forty-second 


Street, New York, has distributed an _ in- 

structive eighteen-page booklet on carbon 

electrodes for electric furnace use. 
BATTERY CHARGING.—The H. B. 32.- 


battery charging outfit is described in a 
new folder being distributed by the Hobart 
Brothers Company of Troy, Ohio. 


STEAM INSULATION.—Under the title 
“Defend Your Steam,” the Magnesia Asso- 
ciation of America is distributing an eighty- 


page booklet telling of the advantages of 
“85 per cent magnesia.” 


WIRE SCREENS.—tThe W. S. Tyler Com- 
pany, Cleveland, Ohio, is distributing a new 
catalog, No. 50, covering wire screens for 
various purposes 


BATTERY-CHARGING EQUIPMENT.— 
The Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis., has issued publica- 
tion No. 834, superseding booklet R, which 
describes its rack for changing mfmers’ 
lamp batteries. 
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CONTROL.—‘Steel Mill Control’ is the 
title of a new forty-eight page booklet, pub- 
lished by the Cutler-Hammer Manufactur- 
ing Company, of Milwaukee, Wis., telling 
briefly the story of iron and steel from the 
ore in thte mine to the finished product of 
the steel mill, and explaining how Cutler- 
Hammer products have aided in mining and 
ore handling and in furnace and steel-mill 
practice. 


AUTOMATIC ARC WELDER.—The 
General Electric Company, Schenectady, 
N. Y., has issued booklet No. B-3575, cov- 
ering automatic arc welders. 


BATTERY-CHARGING BOARDS.—The 
Allen-Bradley Company. Milwaukee, Wis., 
has issued bulletin No. L-1210, covering 
unit-panel battery-charging boards for elec- 
tric vehicles and trucks. 


MILL AND CRANE CONTROLLERS.— 
The Allen-Bradley Company, Milwaukee, 
Wis., has issued a circular No. F-2250, cov- 
ering graphite compression-type mill and 
erane controllers. 


ELECTRIC WASHERS.—The Hurley 
Machine Company, Chicago, has issued a 
brochure entitled “You and Your Laundry,” 
covering advantages of electric washing 
machines. 





New England States 


KITTERY, ME.—The Consolidated Con- 
struction, Power & Mining Company, re- 
cently organized with a capital of $1,000,- 
000, contemplates the erection of a power 
plant in connection with its mining and 
quarrying operations in this locality. John 
O'Donnell is president. 


HOLYOKE, MASS. — The New England 
Telegraph & Telephone Company, 119 Milk 
Street, Boston, contemplates the erection of 
a telephone exchange building at Elm and 
Suffolk Streets in Holyoke. 


WORCESTER. MASS.—Plans have been 
filed by the F. L. Horton Corporation for 
extensions and improvements to its power 
house on James Street. 





Middle Atlantic States 


WHITE PLAINS, N. Y¥.—It has been re- 
ported that the power house at the plant 
of the Thompson Brothers, Westmoreland 
Avenue, has been damaged by fire. 


TRENTON, N. J.—The New Jersey Tile 
Company, Murheid Avenue, contemplates 
the erection of a power plant in connection 
with extensions to cost about $50,000. 


LANCASTER, PA.—It has been reported 
that plans are under way for the construc- 
tion of an electric power plant on the Sus- 
quehanna River to develop an ultimate ca- 
pacity of 100,000 kw. The cost is estimated 
at $3,000,000. Congressman W. W. Griest 
and others have applied for charter. 


LANDSDALE, PA.—A holding company 
is being organized by local industrial con- 
cerns to raise $50,000 for additional equip- 
ment to be installed at the municipal elec- 
tric light plant. O. W. Montgomery of the 
Hunter Pressed Steel Company is interested. 


SCRANTON, PA.—The Scranton Electric 
Company, 509 Linden Street, has made ar- 
ae for an issue of $1,000,000 in 
bonds, part of the proceeds to be used for 
proposed extensions and 
its electric power plant, 
distribution system. 


BALTIMORE, MD.—The American Sugar 
Refining Company, 117 Wall Street, New 
York City, contemplates the erection of a 
110-ft. x 130-ft. power plant in connection 
with its new plant near Baltimore. 


BALTIMORE, MD.— The General Ger- 
man Orphan Asylum, 224-242 Aisquith 
Street, contemplates the erection of several 
asylum buildings; including a central power 
plant at Catonsville, to cost about $150,000. 
W. M. Greske, 65 Gunther Building, Balti- 
more, is architect, 


FAIRFAX, VA.—It has been reported 
that an electric light representative from 
Washington, D. C., is interested in the pro- 
position to install electric lights in Fairfax, 
the transmission line to run through West 
Falls Church and Vienna. The extension 
of this line to Herndon will also be con- 
sidered. 


ROANOKE, VA.—The Norfolk & West- 
ern Railroad contemplates an addition to 
its electric plant at Roanoke to cost about 
$300,000. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the United States 


improvements to 
transmission and 
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AUTOMATIC STARTERS.—The General 
Electric Company, Schenectady, N. Y., has 
issued leaflets Nos. 68,433 and 68,436, cov- 
— series contactor-type automatic start- 
ers for direct-current motors. 


PRICE LISTS OF CAR KQUIPMENTS. 
—tThe General Electric Company, Schenec- 
tady, N. Y., has issued bulletin No. 44,001-P, 
to supersede No. 44,001-O, of prices on re- 
newal parts and supplies for car equip- 
ments, mine locomotives and railway and 
mine line material. 


FEED-WATER HEATERS — The Gris- 
com-Russell Company, 90 West Street, New 
York, has issued bulletin No. 260, covering 
feed-water heaters. 


New Incorporations 
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THE GRAYS ELECTRIC LIGHT COM- 
PANY, Grays, Ky., has been incorporated 
with a capital of $3,000 by J. T. Gray, J. J. 
Young and S. T. Weidner. 





Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 
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vase 


or. 305 Southern Building, until Nov. 
10 for furnishing and installing electrically 
driven centrifugal pumps, motor-generator 
sets, transformers and switchboards. Fur- 
ther information may be obtained on appli- 
cation to above address. 





North Central States 


FLINT, MICH.—The Industrial Ignition 
Company will have work started soon on the 
construction of a power house to cost about 
$60,000. 


HURON, OHIO.—The installation of new 
machinery has been recommended for the 
old municipal light and power plant located 
at the New York Central Railroad tracks. 


LOUISVILLE, KY.—At a recent meeting 
of the Engineers’ and Architects’ Club, 2 
committee composed of Lewis S. Strong, 
engineer of the Louisville Gas & Electric 
Company, and others was appointed to 
make investigation and report as to the 
feasibility of harnessing the Ohio Falls at 
Louisville for power generation purposes. 


WHITESBURG, KY.—W. C. Daniel & 
Son contemplate the erection of a steam 
power house and plan to install one 50-kw. 
alternating-current, 125-volt generator with 
switchboard complete. 


CHICAGO, ILL.—The Kroeschell Bro- 
thers Company, 460 West Erie Street, is 
having plans prepared for a power plant 
to be used in connection with its proposed 
ice machine factory. The total cost is esti- 
mated at $800,000. Neiler, Rich & Com- 
pany, 431 South Dearborn Street, are engi- 
neers. 


MILWAUKEE, WIS.—Milwaukee County 
will be asked to appropriate $50,000 for 
lighting the county roads west of Grand 
Avenue. The county board committee on 
roads and bridges has suggested that the 
power be furnished by the county infirmary. 
It has also been recommended to light the 
Grand Avenue viaduct from the same 
source. 

RHINELANDER, WIS. — The Rhine- 
lander Light & Power Company contem- 
plates the extension of a transmission line 
from Monico to Elcho. 


STEVENS POINT, WIS.—The Chamber 
of Commerce is considering the proposition 
to install an ornamental street-lighting 
system. 


VERONA, WIS.—The Verona Light & 
Power Company contemplates the erection 
of a transmission line to cost about $15,000. 
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THE ELECTRICAL TRANSMISSION 
COMPANY OF NORTHERN INDIANA 
has been incorporated with a capital of 
$75,000 for the purpose of providing the 
smaller towns-in the vicinity of Goshen. 
Ind., with electrical current. The directors 
are Frank E. C. Hawks, Herbert H. Gortner 
and Owen Cover. 


THE SOUTHWESTERN PENINSULA 
POWER COMPANY, Seattle, Wash., has 
been incorporated with a capital stock of 
$500,000 by Frank McKean, C. P. Allison 
and James E. Murray. 


THE DIAMOND GRID BATTERY & 
ELECTRIC COMPANY, Ashland, Ky., has 
been incorporated with a capital of 2=,>vv, 
by T. P. Owland, J. H. Briant and C. F 
Higgins. 


THE HART COMPANY, Williamsport, 
Pa., has been incorporated at $100,000 by 
W. Hart, H. A. Miller, L. W. Gleason, H. E. 
Speaker, W. S. Carson, B. R. Munson and 
H. S. Kolb to conduct a business as brass 
founders ‘and finishers. 


THE BATTERY & ELECTRIC COM- 
PANY, Greenville, S. C., has been incor- 
porated at $15,000 by C. J. Snow, J. B. 
Chisolm and L. D. Chisolm. 





F. M. Conlee, Washington Buiiding, Madi- 
son, is engineer. 

CURRIE, MINN.—At a recent election 
bonds to the amount of $13,000 were voted 
for the erection of an electric light plant 
Cc. A. Portmann is city clerk. 


OWATONNA, MINN.—The City Council 
has authorized the preparation of plans 
for the issue of bonds for the erection of a 
municipal light, power, heat and gas plant. 
C. J. Servatins is city clerk. 


JEFFERSON, MO.—A company fias been 
organized by Arthur T. Nelson, president 
of the Lebanon Bank, Lebanon, Mo., for 
the purpose of erectin a hydro-electric 
plant on the Niangua River. 


ST. LOUIS, MO.—The James Black Ma- 
sonary & Contracting Company, Wright 
Building, has appointed J. C. Moore, engi- 
neer, of Seattle, to prepare plans for a 
power plant. 





Southern States 


HAINES CITY, FLA.—The Fruit Grow- 
ers’ Express Company, care of A. J. Nye, 
Orlando, has work under way on the con- 
struction of an ice plant to cost about 
$150,000, including machinery. The genera- 
tion of its own electricity or the erection 
of a transmission line from Lakeland is 
under consideration by the company. 


ROGERSVILLE, ALA.—The Rogersville 
Light & Power Company contemplates the 
construction of a plant to cost about $10,000. 


SHREVEPORT, LA.—At a recent elec- 
tion bonds to the amount of $25,000 were 
voted for the construction of a fire-alarm 
system. Evans & Buxton, 328 Simon Build- 
ing, are consulting engineers, 


LITTLE ROCK, ARK.—The city officials 
are considering the installation of an exten- 
sive street-lighting system. 


KENNEDY, TEX.—The Kennedy Oil Mill 
has been granted a franchise for the opera- 
tion and installation of an electric light 
and power plant at this place. 


LA PORTE, TEX.—lIt is reported that 
the plant of the La Port Light, Water & 
Ice Company has been damaged by fire to 
the extent of $26,000 and will be rebuilt. 


TERRELL, TEX.—Bids will be reeeiyed 
by the chairman of the City Commission 
until Oct. 25 in connection with waterworks 
improvements, for two 5-in. two-stage cen- 
trifugal pumps of 500, 600, 700 and 800 
gallons per minute capacity against a 200-ft. 
head, direct-ccanected to two-phase or 
three-phase, 60-cycle, 2,200-volt electric 
motors; installation to be made complete, 
with all wiring, switches and transformers 
necessary to make currents interchange- 
able as between two-phase or three-phase. 





Pacific and Mountain States 


CENTRALIA, WASH.—A _ number of 
property owners on Tower Avenue have 
petitioned the City Commissioners, asking 
that a cluster lighting system be installed. 


CHEHALIS, WASH.—The installation of 
a lighting system in Chehalis is under con- 
sideration. 
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DEER PARK, WASH.—Improvements to 
the plants of the Little Spokane Light & 
Power Company, including the erection of 
a larger dam and the installation of dyna- 


mos and waterwheels, will be made at a 
ost of about $15,000. 

FREEWATER, ORE. — Application has 
been made to the State Engineer by the 


Peacock Mill Company for permission to 
construct a power plant in Umatilla County. 
The first unit will cost about $140,000. 

FRESNO, CAL.—Application has been 
filed with the Railroad Commission by the 
San Joaquin Light & Power Corporation 
to issue $2,600,000 in. bonds for paying off 
present indebtedness, providing for the 
actual construction of dams and power 
houses of the King River development and 
for the erection of dams and power 
houses, extension to lines, ete., during the 
coming year. A. G. Wishon is general 
manager, 


LOS ANGELES, CAL.—The Railroad 
Commission has authorized the Sespe Light 
& Power Company, Merchants’ Trust Build- 
ing, to issue $2,000,000 in bonds and 
$1,000,000 in stock for the construction of 
five hydro-electric power units on the Sespe 
tiver in Ventura County. 


PASADENA, CAL.—S. P. Jewett of Al- 
hambra has offered to enter into negotia- 
tions with the city officials to supply hydro- 
electric energy to the municipal light plant 
by impounding and utilizing the waters of 
the Little Rock Creek. The project will 
be investigated by C. W. Koiner, general 
manager of the light department, and S. B. 
Morris, engineer of the water department. 


SANTA MONICA, CAL.—Efforts are be- 
ing made to have modern lighting systems 
installed on every street where new paving 
is being put down. New lighting systems 








(Issued Oct. 5, 1920) 


14,954 (reissue). TELEPHONE TRUNKING 
SysteM: Talbot G. Martin, Chicago, Ill. 
App. filed Oct. 17, 1916. Automatic or 


semi-automatic. 


1,354,476. Evectrrope For Arc WELDING; 
Joseph W. Fay, Milwaukee, Wis. App. 
filed Feb. 27, 1920. Uniform deposit with 
any length electrode. 


1,354,498. 
OF AQUEOUS 
PROPULSIVE 


ELECTROLYSIS 
SOLUTIONS BY MEANS OF 
ELectropes; Alphons Luib 
and Ewald Steinbuch, Monthey, Switzer- 
land. App. filed Jan. 29, 1913. For ob- 
taining alkaline hydroxide and chlorine. 


1,354,503 TROLLEY-WIRE 


PROCESS FOR THE 


CLAMP; George 


A. Mead, Mansfield, Ohio. App. filed 
April 7, 1919. Flexible and noiseless. 
1,354,505. SecTIONAL INSULATOR; John T. 
Morgan, Charleston, W. Va. App. filed 

May 24, 1919. For mines. 
1,354,513. ELECTRODE FOR STORAGE BAT- 


TERIES ; Robert Saville, Burras Hill, Otley, 
England. App. filed Sept. 29,1917. Elec- 
trode is two concentric tubes. 


1,354,524. TELEPHONE HEAD SET; John 5S. 
Timmons, New York, N. Y. App. filed 
Aug. 28, 1918. Aeronautical. 

1,354,546. INpucToR GENERATOR; Harry F. 
Geist, Sumter, S. C. App. filed Jan. 21, 
1918. Magneto. 

1,354,578. COMBINED DIFFERENTIAL AND 
REVERSE POWER RELAY FOR THE PROTEC- 
TION OF GENERATORS AND TRANSFORMERS ; 


Scotland. 
on 


Albert E. McColl, Dumbarton, 
App. filed Dee. 30, 1919. Operates 
leakage or reverse power. 


1,354,591. 
Wappler, 
11, 1919. 
distributing 


ELEcTRIC MACHINE; Reinfold H. 
Yonkers, N. Y. App. filed Aug 
For developing, rectifying and 

currents of high potential. 


HEAVY- 
Cleve- 
1919. 


METHOD OF WELDING 
Harry H. Belmont, 
App. filed Jan. 17, 
longitudinal seam. 


1,354,593. 
GAGE TUBING; 
land, Ohio. 
Welding 


AUTOMATIC TELEPHONE SYSTEM ; 
Chicago, Ill. App. filed 
For automatically select- 


1,354,605. 
John Erickson, 
Dec. 30, 1904 
ing idle trunk. 


1,354,657. PRINTING-TELPGRAPH RECEIVER ; 
John M. Joy, Nepperhan Heights, N. Y. 
App. filed Nov. 15, 1918. Employs stand- 
ard typewriter. 

1,354,664 WELDING; 
Rode and 

Wis. App. 


Rrooy ed, 


ELECTRODE FOR ARC 
Roy Cc. Knoll, Frederick J. 
Charles Kotchi, Milwaukee, 
filed Jan. 3, 1920 Annularly 
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are also being planned for the municipal 


pier, Ocean Park Plaza and North Beach. 

SHELLEY, IDAHO.—The Shelley Light 
& Power Company contemplates improve- 
ments to its plant, including the addition 


of another unit. H. L. Malcolm is presi- 
dent. 
PHILLIPSBURG, MONT.— The Drum- 


mond Light & Power Company, Drummond, 
has plans under way for an electric light- 
ing system at this place. H. H. Hanson 
is manager. 


COLORADO SPRINGS, COL.—The Alamo 
Hotel & Garage Company has been author- 
ized by the City Council to erect a heat 


and power plant to cost about $21,600. 





Canada 
WINNIPEG, MAN. —An expenditure of 
more than $1,000,000 on hydro-electric de- 
velopments in rural Manitoba will be under- 
taken by the government. J. M. Leamy is 
provincial power commissioner. 


CAMPBELLFORD, ONT.—The Hydro- 
Eiectric Power Commission, University Ave- 
nue, Toronto, is developing 10,000 hp. at 
Paneys Falls on the Trent River. Plans 
include a power house, hydraulic turbines, 
transformers, circuit breakers, power line, 
etc. The cost is estimated at about $50,000. 
F. A. Gaky, Hydro Building, Toronto, is 
engineer. 


OTTAWA, 
been made 
bonds of the 
Company. It is 


ONT. — Arrangements. have 
for the purchase of $1,200,000 
Ottawa Light, Heat & Power 
understood that the pro- 
ceeds of this issue will be utilized for the 
development of water power. Thomas 
Ahearn is president. 


QUEENSTON, ONT.— Work is under 


Way on the excavations for the foundation 


Record of 
Electrical 


Patents 


Notes on United States Patents 
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1,354,708. MULTIVALUE OVERLOAD RELAY; 
George H. Whittingham and William T. 
Holmes, Baltimore, Md. App. filed July 


25, 1917. Not affected by starting current. 

1,354,713. CURRENT REGULATOR FOR DYNA- 
MOS; Vincent G. Apple, Dayton, Ohio. 
App. filed April 23, 1917. Constant cur- 
rent with variable speed. 

1,354,780. 
TELEPHONES ; 
Tere, M, 2- 
Disinfecting 

1,354,790. Supportr 
COLLECTOR SHOES; 


FOR 
New 
1918. 


SANITARY ATTACHMENT 
Jack D. Sartakoff, 
App. filed June 14, 

cover for transmitter. 


FOR 
Bradford H. 


ELECTRIC CURRENT 
Whiting, 


Chicago, Ill. App. filed May 2, 1919. For 
cranes. 

1,354,798. TAPER CHARGE REGULATOR; Wil- 
liam L. Bliss, Niagara Falls, N. Y. App. 
filed April 29, 1911. Charges batteries. 

1,354,799. StTop-CHARGE REGULATOR; Wil- 
liam L. Bliss, Niagara Falls, N. Y. App. 
filed April 29, 1911. For battery charg- 
ing. 

1,354,803. ELectric SwitcH; John F. Cava- 
nagh, Meriden, Conn. App. filed March 


13, 1919. Push socket. 


1,354,812. 
TENSION ; 
App. filed 
trodes. 

1,354,813. 
Ernest C. 
filed Aug. 14, 


1,354,814. 


Joseph Cc, 


LOWER 
Italy. 


elec- 


DISCHARGER FOR 
Faranda, Milan, 
1919. Improved 


VACUUM 
Alberto 
Jan. 4, 


APPARATUS ; 
App. 


LIGHT-TREATMENT 
Feyrer, Pittsburgh, Pa. 
1919. Medical. 


IMPULSE-TRANSMITTING DEVICE: 
Field, Orange, N. J. App. filed 


July 19, 1917. Step by step. 

1,354,832. DISTANCE AND SPEED INDICATOR 
FOR SHIPS: Karl T. F. Jug, Kalmar, 
Sweden. App. filed Aug. 26, 1916.  Indi- 


cation transmitted to of observa- 


tion, 


point 





VoL. 76, No. 16 


of the hydro-electric plant at Queenston. 
The initial installation will include five 
generators of 55,000 hp. each. The cost 


of equipment is estimated at about $4,000,- 
000, 


WARDSVILLE, ONT.—The erection of 
an electric light and power plant at this 
place, to cost about $15,000, is contemplated. 
Engineers of the Ontario Power Commis- 
sion, University Avenue, Toronto, will be 
in charge. 


WELLAND, ONT.—The Railway Com- 
missioners of Canada have been requested 
to authorize the electrification of the Grand 
Trunk Railroad between Welland and Port 
Robinson. 


COATICOOK, QUE.—The Corporation of 
Coaticook contemplates the erection of a 
dam and a power house to develop 450 kw. 
The cost is estimated at $65,000. E. E. 
Akhurst is superintendent. 





Miscellaneous 
ST. JOHNS, NEWFOUNDLAND. — The 


Lake St. John Pulp & Paper Company. 
Ltd., contemplates the development of 
20,000 hp. from three waterfalls for the 


operation of its proposed new pulp mill at 
the mouth of the Metabetchouan River. 


PANAMA.—Bids will be received at th 
office of the General Purchasing Officer, 
Panama Canal, Washington, D. C., until 
Oct. 26 for furnishing centrifugal and du- 
plex pumps, steel cable, copper cable, cable 
end bells, condulets, split connectors, cut- 
outs, conduit elbows, electrical fixtures, 
motors, disconnecting switches, etc. Copy 
of Circular 1412 may be obtained at the 
above office or at the office of the assistant 
purchasing officer, 24 State Street, New 
York City. 








1,354,859. MACHINE 
Ierc.; Albertis C. 
App. filed May 


at once, 


HEATING RIVETS, 
Warren, Ohio. 
Heats two rivets 


FOR 
Taylor, 
1, 1920. 


1,354,891. TELEPHONE SYSTEM WITH AUTO- 


MATIC RINGING AND AUTOMATIC Busy; 
Hiram D. Currier, Chicago, TIL. App. 
filed June 11, 1915. Manually operated. 
1,354,897. AUTOMATIC SWITCH FOR MAIN 
AND AUXILIARY CIRCUITS; John J. Divo, 


Brooklyn, N. Y. 
Connects 
main 


App. filed Dec. 3, 1918. 
auxiliary after breakdown of 
circuit. 


1,354,899. BrusH HoLpEerR; George B. Evans, 
St. Louis, Mo. App. filed Sept. 18, 1918 
For flat commutators. 


1,354,901. 
Valere A, 


MACHINE; 
App. filed 


DYNAMO-ELECTRIC 
Fynn, St. Louis, Mo. 


July 2, 1917. Neutralizes armature reac- 
tion, 

1,354,902. IGNITION-CONTROLLING SWITCH ; 
Valere A. Fynn, St. Louis, Mo. App. 
filed March 7, 1918. For battery ignition. 


1,354,904. INSULATING SPLICE CoveR; James 


B. Hamilton, Hoboken, N. J. App. filed 
Oct. 10, 1919. Rubber cap. 
1,354,908. PORTABLE TELEPHONE SET ; 


George M. O. Jenkins, Paris, France. App. 
filed Nov. 3, 1917. Self-contained. 


1,354,932. SrEcRET-SIGNALING SYSTEM; Wil- 
liam Wilson, East Orange, N. J. App. 
filed Dec. 30, 1916. By apparently steady 
light beams. 


Harold 
filed 


1,354,939 VACUUM-TUBE DEVICE; 
D. Arnold, Maplewood, N. J. App. 
Sept. 30,1916. Electrode support. 


1,354,986. ELectrric SOLDERING APPARATUS; 
Eugene Martin, Cannes, France. App. 
filed April 8, 1920. For seams, 

MULTIPLE Pasquale J. 


1,355,002. SwITcH ; 


Ruffalo, Mount Vernon, N. Y. App. filed 
July 5, 1917. Combined light and power 
plug. 

1,355,041. HratrT REGULATOR; Lee H. Har- 
low, Galesburg, Ill App. filed Dec. 20, 
1916. No contacts. 

1,355,085. DIFFERENTIALLY WOUND ELEc- 
TROMAGNET; Harry K. Beasley, New 
York, N. Y. App. filed July 13,' 1918. 


Balanced opposing windings. 


1,355,089, ELECTRIC TYPEWRITER; George 
C, Clark, Oakland, Cal. App. filed April 
26, 1916. Standard keyboard, 














